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Purpose

The purpose of this memorandum is to transmit for your use
the Guidance on Remedial Actions for Superfund Sites With PCB
Contamination, the associated "Short Sheet", the joint guidance
on Superfund's approach to the Toxic Substances Control Act
(TSCA) anti-diluticn provisions, and the guidance prepared by the
Office of Toxic Substances on options for dispocsing of PCBs at
Superfund sites.

Background

Approximately 12 to 17% of the sites on the National
Priorities List involve PCB cuntaminatiocn. Beczuse this
represents a substantial number of Superfurid sites arid because
PCB regulations are complicated, the Guidance o1 Remcdial Actions
for Superfund Sites With PCB Contarminzstion was prepazed to assist
in streamlining efforts required to develop remedial alternatives
for these sites.
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An initial draft "working paper" was circulated for review
in October 1988 and a workgroup meeting was held with Regional
project managers and counsel in December 1988 in conjunction with
the annual PCB seminar sponsored by the Office of Toxic
Substances (0TS). Issues identified at this working session were
discussed and resoclved in meetings held in early 1989 between
OERR and OTS. A draft version of the guidance was prepared and
distributed for review in September 1989. Several comments were
received and incorporated. A subsequent issue regarding the
application of the anti-dilution provisions of TSCA to Superfund
actions was identified and several meetings were held in early
1990 that resulted in agreement that these provisions apply to
Superfund decisions prospectively (PCB wastes at Superfund sites
cannot be further diluted in order to avoid the TSCA PCB disposal
requirerments) but do not require cleanup levels and technologies
to be selected based on the form and concentration of the
criginal PCB material spilled or disposed of at the site prior to
EPA's involvement. This issue is discussed in a joint memorandum
from the OSWER and the Office of Pesticides and Toxic Substances
(OPTS) (attached). In conjunction with this joint memorandum the
OTS developed Interim Guidance on Non-Liquid PCB Disposal Methods
to Be Used as Alternatives to a 40 CFR .761.75 Chemical Waste
Landfill (attached). '

Following development of guidance on the anti-dilution
issue, the attached Superfund guidance and "short sheet" were
finalized.

Objectives

The objectives of this guidance are to promote a consistent
approach to addressing PCB-contaminated Superfund sites by
highlighting key considerations for effective, efficient remedial
investigations and feasibility studies, outlining possible
approaches for addressing PCB contamination, and describing the
process for developing and evaluating response actions and
selecting a remedy. This document describes the recommended
- approach for evaluating and remediating Superfund sites with PCB
contamination consistent with the program expectations as defined
in the NCP and the mandates of CERCLA as specified in the NCP.

This quidance fulfills part of Recommendation 23 of the
Superfund program management review.



If you have questions on this guidance please contact yocur
Regional Coordinator or Jennifer Baley at 475-6705. Printed
copies of the guidance docurment will be available in 4 to 6 weeks
and can be obtained by contacting the Publications Office in
Cincinnatti at (513) 569-7562.

Attachments:

Superfund
Regions I

Superfund
Regions I

Guidance on Remedial Actions for Superfund Sites
With PCB Contamination

"Short Sheet" == A Guide on Remedial Actions at
Superfund Sites With PCB Contamination

Joint Memorandum: "PCB Contamination at Superfund
Sites -- Relationship of TSCA Anti-Dilution
Provision to Superfund Response Actions"

Interim Guidance on Non-Liquid PCB Disposal
Methods to Be Used as Alternatives to a 40 CFR
761.75 Chemical Waste Landfill

{not availadble at time of mailing =- vill be sent
under separate cover]

Branch Chiefs
- X

Section Chiefs
- X

[printed versions of the PCB Guidance and Fact Sheet will be
distributed to Branch and Section Chiefs when they are

available)
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U.S. Environmental Protection Agency
Washington, DC 20460 .



NOTICE

Development of this document was funded by the United States _
Environmental Protection Agency. It has been subjected to the
Agency's review process and approved for publication as an EPA
document.

The policies and procedures set out in this document are intended
solely for the guidance of response personnel. They are not
intended, nor can they be relied upon, to create any rights,
substantive or procedural, enforceable by any party in litigation
with the United States. EPA officials may decide to follow this
guidance, or to act at variance with these policies and
procedures based on an analysis of specific site circumstances,
and to change them at any time without public notice.
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Executive Summary

This document describes the reccommended approach for evaluating
and remediating Superfund sites with PCB contamination. It
should be used as a guide in the investigation and remedy
selection process for PCB-contaminated Superfund sites. This
guidance provides preliminary remediation goals for various media
that may be contaminated and identifies other considerations
important to ensuring protection of human health and the
environment. In addition, potential applicable or relevant and
appropriate requirements (ARARs) and "to-be-considered" criteria-
pertinent to Superfund sites with PCB contamination and their
integration into the RI/FS and remedy selection process are
summarized. This guidance also describes how to develop remedial
alternatives for PCB contaminated materials that are consistent
with Superfund program expectations and ARARs. The guidance
concludes with a discussion of considerations unique to PCBs that
should be considered in the nine criteria evaluation and
tradeoffs between options that are likely to occur.

Actions taken at Superfund sites must meet the mandates of the
Comprehensive Environmental Response Compensation and Liability
Act (CERCLA) as provided for in the National Contingency Plan
(NCP). This requires that remedial actions protect human health
and the environment, comply with or waive applicable or relevant
and appropriate requirements, be cost-effective, and utilize
permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable.
In addition, there is a preference for remedies that employ
treatment that permanently and significantly reduces the
mobility, toxicity, or volume of hazardous substances as a
pPrincipal element. Although the basic Superfund approach to
addressing PCB-contaminated sites is consistent with other laws
and regulations, this consistency must be documented in the
feasibility study and ROD to demonstrate that ARARs have been
attained or waived. Primary Federal ARARs for PCBs derive from
the Toxic Substances Control Act (TSCA) and the Resource
Conservation and Recovery Act (RCRA).

To identify the areas for which a response action should be
considered, starting point concentrations (preliminary cleanup
goals) for each media are identified. These concentrations
represent the level above which unrestricted exposure may result
in risks exceeding protective 'evels.‘ gsggzgiﬁlg,“thc preliminary
remediation goals should generally be ) ppm Ior sites in or
[expactsd” to Ba IW Tesidential areas.’- Bigher starting point’
walues (10 to 2S.ppm) are suggested tor-sites where non—- '’
residential land use fs anticipated. ’ Rewediation goals for .
ground water that lq_potnng§nlly.driﬁkEBIE*ihculgipo thifﬁroposed
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«¥MCi,of .5 ppb. éleanup levels associated with surface

water should account for the potential use of the suface water as
drinking water, impacts to aquatic life, and impacts through the
focd chain.

For contaminated material that is contained and managed in place
over the long term, appropriate engineering and institutional
controls should be used to ensure protection is maintained over
time. An initial framework for determining appropriate long-term
management measures is provided.

The Superfund program expectations should be considered in
developing appropriate response options for the

identified area over which some action must take place. In
particular, the expectation that principal threats at the site
should be treated, whenever practicable, and that consideration
should be given to containment of low-threat material, forms the
basis for assembling alternatives. - Principal threats will.
generally include matefial contamifiated &t concentrations -
axceeding 100 ppm for ‘sites in residential-arsas and
Toncentrations eaxceeding 500 -ppm for-sites intindustrial areas
reflecting concentrations that<are~l.t0'3 orders 0f magnitude
fiigher than-the prelinminary remedistion .goals.) Mhere
concentrations ‘are below 100 ppm, “treatment is less likely to be
practicable YMIESE LHEVOIUte of -Contaninated RATHISET b
.relatively low.’

The expectations support consideration of innovative treatment
methods where they offer potential for comparable or superior
treatment performance or implementability, fewer/lesser adverse
impacts, or lower costs. This emphasizes the need to develcp a
range of treatment options. For PCBs, possible innovative
technologies meeting these criteria include solvent extraction,
potassium polyethylene glycol dechlorination (KPEG), biological
treatment, and in-situ vitrification.

Protective, ARAR-compliant alternatives will be compared relative
to the five balancing criteria: 1long-term effectiveness and
permanence, reduction of toxicity, mobility, or volume through
treatment, short-term effectiveness, implementability, and cost.
Primary tradecffs are most likely to occur under the long-term
effectiveness and permanence, implementability, and cost
criteria.

Final decisions should document the PCB concentrations above
which material will be excavated, treatment processes that will
be used, action levels that define the area that will be
contained, long-term management controls that will be
implemented, treatment levels to which the selected remedy will
reduce PCB concentrations prior to disposal, and the time frame
for implementation.
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Chapter 1
Introduction

This document describes the recomzmended approach for
evaluating and remediating Ssuperfund sites with PCB
contamination. 1t provides starting point clsanup levels
for various xzedia that may Decome contaminated and
identifies other considerations important to ensuring
protection of human health and the environment that these
cleanup levels may not address. In addition, potential
applicable or relevant and appropriate requirements (ARARS)
and "to-be-considered'" criteria pertineant to Buperfund sites
with PCB contamination and their integration into the RI/FS8
and remedy selection process are summarised.

The guidance also describes how to develop remedial
alternatives for PCB contaminated materials that are
consistent with Superfund program expectations and ARARSs.
The guidance concludes with a discussion of considerations
unique to PCBs that should be considersd in the nine
criteria evaluation and likely tradecffs between options
that are likely to occur.



1.1 Purpose

This guidance document outlines the RI/FS and selection
of remedy process as it specifically applies to the
development, evaluation, and selection of remedial actions
that address PCB contamination at Superfund sites. The

principal objectives of this guidance are to:

o Present the statutory basis and analytical framework for
fornmulating alternatives designed to address PCB
contamination, explaining in particular the regulatory
requirements and other criteria that can shape options for
remediation;

o Describe key considerations for developing remediation
goals for each contaminated media under various
scenarios;

o Outline options for achieving the remediation goals and
the associated ARARS:;

© Summarize the key information that generally should be
considered in the detailed analysis of alternatives;

o Discuss key tradeoffs likely to occur in the remédy
selection process;

o Provide guidelines for documenting remedies for PCB
sites in a Proposed Plan and Record of Decision.

Although technical aspects of the investigation,
evaluation, and remediation are not discussed in detail,
pertinent references and, in some cases, summary
information, are provided.

This document is intended for use by EPA remedial
project managers (RPMs), State and other Federal Agency site
managers responsible for Superfund sites involving PCBs,
contractors responsible for conducting the field work and
alternatives evaluation at these sites, and others involved
in the oversight or implementation of response actions at
these sites.

Although each Superfund site may present a unique set of
environmental conditions and potential human health
problems, general guidelines can be established for sites
involving PCBs as the predominant chemical. Utilizing these
general principles, site managers can streamline the RI/FS
and remedy selection process by conducting a more efficient’
and effective study. This can be accomplished by: 1)
specifying ARARs and other factors that shape the primary
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options for remediating such sites, 2) identifying key
information necessary to fully evaluate those options, and
3) focussing on the major tradeoffs likely to emerge in the
comparative analysis upon which remedy selection is based.
Consideration of the factors ocutlined in this document
should lead to consistent alternatives development and .
evaluation at sites involving PCB contamination.

1.2 Background

Approximately 12 percent of the Superfund sites for
which Records of Decision (RODs) have been signed (69 of 581
total RODs as of 9/89) address PCB contamination.
Preliminary assessment/site inspecticn data from all sites
on the National Priorities List indicates that approximately
17 percent of the sites for which RODs have not yet been
signed also involve PCBs. The RI/FS/remedy selection
process for PCB sites is complicated for a number of
reasons. From a regulatory point of view, there is an
unusually high number of potentially applicable or relevant
and appropriate requirements (ARARs) and pertinent "to-be-
considered" guidelines for acticns involving PCB wastes.
PCBs are difficult to address technically due to their
persistence and high toxicity. Finally, a large number of
process options are potentially effective for addressing
PCBs and deserve consideration. The approach ocutlined in
- this document attempts to address all three aspects of PCB
remediation.

1.3 Focus of This Document With Respect to the Remedial
Process and Superfund Expectations

The Superfund remedial process begins with the
identification of site problems during the preliminary
assessment/site inspection, which is conducted before a site
is listed on the National Priorities List. The process
continues through site characterization, risk assessment,
and treatability studies in the RI, the development,
screening, and detailed analysis of remedial alternatives in
the FS, and culminates in the selection, implementation, and
operation of a remedial action. Figure 1-1 shows the steps:
comprising the Superfund RI/FS process. Arrows indicate key
decisions specifically addressed in this document.

The various components of the remedial investigation are
not specifically addressed in this document; however,
initial reference material including tables outlining
properties of PCBs, analytical methods available, and data
collection needs/considerations for technologies used to
address PCBs are provided. In addition, a general
discussion of the assessment of PCB impact on ground water
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and evironmental considerations vhlch may be pertlnent in
the risk assessment is provided.

The focus of this quidance is primarily on the
feasibility study: development and screening of
alternatives, detailed analysis of alternatives, and the
consequent selection of remedy. This process is designed to
meet the overall Superfund goal to select remedial actions
that are protective of human health and the environment,
that maintain protection over_time, and that minimize __ .
untreated waste. In pddition to the overall -goal, Superfund
s‘ctions should consider the following 'prograa “axpectations:

o Treatment of'principal threats ubnrtvor.practicabll,'

o Containment of vaste that poses a'lév lohg-tarm threat
or where treatment’  Is" impracticable,

o Institutional controls to mitigate short-term lnpacts or

FupplementwngIhéering controls, !

© Ramedias that combine treatment of principal threats
with containment and_institutional contrdls Tor
treatment residuals and untreated waste,

o Cons{deration of innovative technologies,

© Returning contaminated ground water to'its beneficial
uses within a time frame that “{s reasconable, where

.....

The implications of these expectations for PCB contaminated
sites is described in appropriate sections of this document.

The development of alternatives involves completing the
following steps, considering the program expectations
described above:

1. Identify remedial action response objectives including
the preliminary remediation goals that define the
appropriate concentration of PCBs that could remain at
the site without management controls.

2. Identify general response actions such as excavation
and treatment, containment, or in-situ treatment.
Identify target areas for treatment and containment
consistent with Superfund program expectations and
consistent with ARARs and TBCs specific to PCB
contamination.

3. Identify process options for various response actions.
Treatment options for PCBs include incineration,
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solvent extraction, KPEG, or other removal/destruction
methods. Immobilization techniques may also be
considered. Long-term management controls appropriate
for the material remaining on site should be noted.

4. Evaluate/screen process options to determine which are
technically feasible for the site.

5. Combine feasible process options to formulate
alternative remedial actions for detailed analysis.

This document provides general guidance on two primary
aspects of the development of alternatives process that are
considered and revised throughout the completion of the
steps listed above:

© Determination of the appropriate concentration of PCBs
that can remain at a site (remediation goal) under
various site use assumptions. This is based on standard
exposure and fate assumptions for direct contact. A
qualitative consideration of potential migration to
ground water and environmental impacts is included for
site-specific assessment.

This concentration will reflect the level that will
achieve the program goal of protection and will be
achieved through removal and treatment to this level or
by restricting exposure to contamination remaining above
this level.

o Identification of options for addressing contaminated
material and the implications, in terms of long-term
management controls, associated with these options.
Remedial actions will fall into three general
categories: overall reduction of PCB concentrations at
the site (through removal or treatment) such that the
site can be used without restrictions, complete
containment of the PCBs present at the site with
appropriate long-term management controls and access
restrictions, and a combination of these options in
which high concentrations are reduced through removal or
treatment but the levels remaining still warrant some
management controls.

The determination of what combination of treatment and
containment is appropriate will be guided by the program
expectations to treat the principal threats and contain
and manage low-threat material. The determination of
what constitutes a principal threat will be site-
specific but will generally include material
contaminated at concentrations of PCBs that exceed 100
Ppn (residential areas) or 500 ppm (industrial areas).
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The type of treatment selected will take into account
the program expectation to consider innovative
treatment. Treatment that is often comparable in
performance to but less costly than incineration may be
attained using solvent extraction or KPEG. In addition,
the potential for adverse affects from incineration can
be removed through use of one of these technologies, in-
situ vitrification, and in some cases, solidification.

For both evaluations, pertinent ARARs and TBCs are
identified.

Finally, this document will: 1) discuss some of the
unique factors asscciated with response actions at PCB-
contaminated sites that might be considered under the
detailed analysis of alternatives using the evaluation
criteria outlined in the proposed NCP, 2) indicate how these
factors might be evaluated in selecting the site remedy, and
3) outline the findings that should be documented for the
selected remedy.

1.4 Organization of Document

The remainder of this document is divided into four
chapters and six appendices, summarized below. At the
beginning of each chapter a brief summary highlighting the"
main points of the section is provided.

Chapter 2 describes the potential ARARs and TBCs most
commonly identified for sites involving PCB contamination.
This discussion has been separated from the background
section because of the complexity of the regqulatory
framework.

Chapter 3 provides general gquidelines for determining
PCB concentrations appropriate to leave on site under
various scenarios. The primary factors affecting this
determination are the medium that is contaminated, the
exposure assumptions for the site, and the extent and level
‘of contamination that is to be addressed.

Chapter 4 outlines the remediation options for material
which warrants active response. Options include treatment
that destroys the PCBs and long-term management controls
that prevent exposure to PCBs. The regulatory implications
of each option are discussed.

Chapter 5 summarizes the primary considerations
associated with determining the appropriate response action
for a PCB contaminated Superfund site in terms of the nine
evaluation criteria used in the detailed analysis. Key
tradeoffs likey to occur among alternatives are noted.
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Finally, the findings specific to actions addressing PCBs
that should be documented in the Record of Decision are
presented.

Appendix A provides a summary of the Superfund sites
involving PCBs for which RODs have been signed, including
type of response action chosen and clean-up levels
specified. : :

Appendix B provides the detailed calculations supporting
the direct contact risk evaluation presented in Chapter 3.

Appendix C provides the backup calculations and
methodology for the example evaluation of long term
management controls presented in Chapter 4.

Appendix D includes two case studies of Superfund site
actions involving PCB contamination: Peppers Steel, FL
where the remedy involved solidification and Wide Beach, NY
where treatment using the KPEG process was selected.

Appendix E provides a list of the currently permitted
PCB disposal companies and their addresses and phone
numbers. It also includes a list of EPA's Regional PCB
disposal contacts in the TSCA program and their phone
numbers.

Appendix F provides examples of long-term management
controls implemented at several PCB Superfund sites where
varying concentrations of PCBs were left on site.



Chapter 2

Potential ARARs and "To-Be-Considered" Guidelines
Pertinent to PCB Contamination Sites

Actions taken at Buperfund sites rust meet the mandates
of CERCLA as provided for in the NCP. This requires that
remedial actions protect human health and the environment,
comply with or waive applicable or relevant and appropriate
requirements, be cost-effective, and utilize permanent
solutions and alternative tresatment technologies or resource
recovery technologies to the maximum extent practicable. 1In
addition, there is a preference for remedies that employ
treatment that permanently and significantly reduces the
mobility, toxicity, or volume of hasardous substances as a
principal element. Although the basic Buperfund approach to
addressing PCB-contaminated sites is consistent with other
lavws and regulations, this consistency must be documented in
the feasability study and ROD to demonstrate that ARARS have
been attained or waived. Primary Fedsral ARARs for PCBs
derive from the Toxic Substances Control Act (TSCA) and the
Resource Conservation and Recovery Act (RCRA).

TSCA requires that mater/zri contr:irated Uith PCBs at
concentrations of 50 ppm or g:eatsar be disposcd of in an
incinerator or by an alternate rnetdod tiat scshiaves a level
of performance equivalent tco incinération. Idcguids at
concentrations above 50 ppm but less than 500 ppm and soils
contaminated above 50 ppm may also be disposed of in a
chemical waste landfill.

RCRA requirements apply to PCBs when liquid waste that
is hazardous under RCRA contains PCBs at concentrations
greater than 50 ppm or non-ligquid hazardous waste contains
total HOCs at concentrations greater than 1000 ppm. The
land disposal restrictions require that prior to placing
this material on the land, it must be incinerated unless a
treatadbility variance is obtained.

~ Other requirements that derive from the Clean Water Act
(CWA) and safe Drinking Water Act (SDWA) and their
implementing regulations may apply or be relevant and
appropriate when the site involves surface or ground water
contamination.



2.1 National Contingency Plan (NCP) (U.S. EPA, 1990a)

The primary regulation that governs actions at PCB-
contaminated Superfund sites is, of course, the National
Contingency Plan (NCP), which defines the framework for
addressing the requirements of CERCLA. The provisions of
the NCP form the basis for the guidance provided in this
document and will not be discussed in detail here but will
be discussed in each section as they form the basic
structure for the approach. The NCP implements the
following CERCLA requirements: :

©0 Protect human health and the environment (CERCLA Section
“121(b))

© Comply with the applicable or relevant and appropriate
requirements (ARARs) of Federal and State laws (CERCLA
Section 121 (d) (2)(A)) or justify a waiver (CERCLA
Secticon 121 (d)(4))

© Be cost-effective, taking into consideration short- and
long~-term costs (CERCLA Section 121(a))

o Utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the
maximum extent practicable (CERCLA Section 121(b))

o Satisfy the preference for remedies that employ
treatment that permanently and significantly reduces the
mobility, toxicity, or volume of hazardous substances as
a principal element or provide in the ROD an explanation
of why treatment was not chosen. (CERCLA Section 121(b))

The nine evaluation criteria discussed in Section 5 are
designed to elicit the appropriate information that will
form the basis for demonstrating that these requirements
have been satisfied. Because remedies must attain the ARARs
0f other Federal and State laws, some background and summary
material on the ARARs that address PCB contamination is
presented in this section.

ARARs for treating or managing PCB-contaminated material
derive primarily from two sets of regulations: the Toxic
Substances Control Act (TSCA) PCB regulations and the
Resource Conservation and Recovery Act (RCRA) land disposal
restrictions (LDRs). Where PCBs affect ground or surface
water, the Safe Drinking Water Act (SDWA) and Clean Water
Act (CWA) may provide potential ARARs for establighing
remediation goals; i.e., Maximum Contaminant Levels (MCLs),
‘Maximum Contaminant Level Goals (MCLGs), and Water Quality
Criteria (WQC). 1In addition, the PCB Spill Policy, which is
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not an ARAR although it is published in the Code of Federal
Regulations, should be considered when determining cleanup
levels at a site. Other "to-be-considered" (TBC)
information is provided by guidances developed by the Office
of Toxic Substances to assist in implementing the PCB
regulations of TSCA. .

2.2 TSCA PCB Regulations

The TSCA PCB regulations of importance to Superfund
actions are found in 40 CFR Section 761.60 - 761.79, Subpart
D: Storage and Disposal. They specify treatment, storage,
and disposal requirements for PCBs based on their form and
concentration. The disposal options for PCB-contaminated
material are summarized in Table 2-1 and discussed in the
following sections. A final section describes the storage
requirements.

TSCA requirements do mot xpply to PCBs at concentrations
less than 30 ppm: hbwever, PCBs cannot be diluted to escape
TSCA requirements.- _Jguontly, v, under TSCA PCBs that have
been deposited in tho _environment after the effective date
of the regulaticon, February 17, 18787 are. treated, for the
purposes of determining disposal requirements, as if they
were at the concentration of the original materfai.  For
example, if PCB transformers leaked oil containing PCBs at
greater than 500 ppm, the soil contaminated by the oil would
have to excavated and disposed of as if all of the PCB-
contaminated soil contained PCBs at greater than 500 ppm.
This reflects an interpretation of the anti-dilution
provisions in TSCA (40 CFR 761.1(b)) and was developed with
the intent of eliminating the incentive responsible parties
might have to dilute wastes in order to avoid regulation.

EPA has clarified -that the TSCA anti=dilution provisions
are only applicable to CERCILA response actions that occur
once a renddizr acriomiTTiINITvIIth - 90a)=r
selecting relponsa"ltttbﬁ”?thEEQIQs anﬂ‘ffaaéhp -

' under CERCLA, EPA should evaiuate the form_and concentrition

e Sy

©f the PCBTomta¥ination “as Tound" at the sits, and dispose
-ot it in accordance. with the requirements of 40 CFR
761-301!7127—-(5) Cleanup levels and technologies should
fiot be selected based on the form and concentration of the
original PCB material spilled or disposed of at the site
prior to EPA's involvement (i.e., the anti-dilution
provision of the PCB rules should not be applied). Because
EPA comes to a site under the CERCLA after the pollution has
already occurred, and is acting under statutory mandate to
select a proper cleanup level, EPA is not subject to the
anti-dilution provision at CERCLA sites when it selects a
remedy. However, the Agency may not further dilute the PCB

11



’ Table 2-1
REMEDIATION OPTIONS FOR PCB WASTE UNDER TSCA
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waste in order to avoid the TSCA PCB disposal requirements
as part of a CERLCA cleanup.

2.2.1 Liquid PCBs at Concentrations Greater Than S00 ppm

Remediation Options for PCB Waste Under TSCA/RCRA

Waste Cat. 40OCFR Sec. Incin. High Eff. Alt.

761.70 Boiler Method
761.60 7€61.60(e)
Liquid PCB 761.60 X X
Other Ligqg.
also Haz. 268.42(a)(l1) X p ¢

Liquid PCBs at concentrations greater than S00 ppm must
be disposed of in an incinerator which complies with 40 CFR
761.70 or by an alternative disposal method that achieves a
level of performance equivalent to incineration as provided
under 761.60(e). This has been interpreted to imply that
treatment residuals must contain less than 2 ppm PCBs.

2.2.2 Liquid PCBs at Concentrations Between 50 ppm and 500
pPpn

Remediation Options for PCB Waste Under TSCA/RCRA

Waste Cat. 4OCFR Sec. Incin. High Eff. Alt. Chemn.
761.70 Boiler Method  Waste
761.60 761.60(e)Landfl.
761.75
Lig. w/ 761.75 X X X X
flash pt > 60C
Ligq. w/  761.75 X X X
flash pt < 60C :
Other lig.268.42(a)(a) X X X
also haz.
------- L e, - et e e ds e o En oo 55 an ow o o

Liquid PCBs at concentrations between 50 ppm and 500
PP, can be disposed of in an incinerator or high efficiency
boiler as described above, or in a facility that provides an
alternative method of destroying PCBs that achieves a level
of performance equivalent to incineration (equivalent
method) approved under 40 CFR 761.60(e) (i.e., demonstrate

13



achievement of less than 2 ppm PCBs in the treatment
residual). . _

Liquids at these concentrations with a flash point
greater than 60 degrees Centigrade (not considered
ignitable as defined in 761.75(b) (8) (iii)) other than
mineral oil dielectric fluid, can also be disposed of in a
chemical waste landfill which complies with 40 CFR 761.75.
However, the following actions must be taken:

© Bulk liquids must be pretreated and/or stabilized (e.g.,
chemically fixed, evaporated, mixed with dry inert -
absorbant) to reduce its liquid content or increase its
solid content so that a non-flowing consistency is
achieved;

© Containers of liquid PCBs must be surrounded by an
amount of inert sorbant material capable of absorbing
all of the liquid contents of the container.

2.2.3 Non-Liquid PCBs at Concentrations Greater Than or
Equal to 50 ppnm

Remediation Options for PCB Waste Under TSCA/RCRA

Waste Cat. 4OCFR Sec. 1Incin. Alt. Chen. Method
761.70 Treatmt. Waste Apprvd.
761.60(e)Landfl. by RA
761.75 761.60(a) (5)

Non-liqg. 761.60(a)(4) X X X
soil, rags,
debris
Dredged 761.60(a)(5) X X - X X

material, munic.
sewage sludge

dndustrial sludges with PCE canetnt:ntions qmtcr uun’sno
m“ﬁi’%ﬁ@ﬁ’#ﬁﬂm."me determination of whether

‘contaminated material should be considered a soil or an

industrial sludge should be made site specifically -
consistent with the current process for classifying material

subject to the land disposal restrictions as either a pure

waste or a soil and debris contaminated with a waste.
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Dredged materials and municipal sewage treatment sludges
that contain PCBs at concentrations greater than or equal to
50 ppm can also be disposed of by methods other than those
noted above that are approved by the Regional Administrator.
It must be demonstrated that disposal in an incinerator or
chemical waste landfill is not reasonable and appropriate,
and that the alternate disposal method will provide adequate
protection to health and the environment.

.2.2.4 PCB Articles, Containers, Electrical Equipment
Remediation Options for PCB Waste Under TSCA/RCRA
Waste Cat. 40CFR Sec. Incin. Alt. Chem. Drain Decon.
761.70 Treatmt. Waste Dispose
761.60(e)Landfl.as sol.
761.75 waste
PCB 761.60(b) (1) X X X
transformers

PCB 761.60(b) (2) X X
capacitors
(>= 500 ppm)

PCB 761.60(b) (4) X X X
capacitors
(50 - 500 ppm)

PCB hyd. 761.60(b) (3) X
machines

PCB elec.761.60(b) (4) ‘ X
equip.

PCB 761.60(b) (5) X X X
articles :
(>=500 ppm)

PCB 761.60(b) (5) X
articles
(50 - 500 ppm)

PCB 761.60(c) X X . X : X

containers
(>=500 ppm)

PCB 761.60(c) X X

containers
(<500 ppm)

PCB transformers and capacitors (by definition (40CFR
761.60) these contain 500 ppm PCB or greater as opposed to
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PCB-contaminated electrical equipment which contains less
than 500 ppm) must be disposed of in an incinerator, by an
alternate method which can achieve a level of performance
equal to incineration, or in a chemical waste landfill.
However, special procedures must be followed for disposing
of transformers in chemical waste landfills and a special
showing indicating that incineration capacity does not
exist, that incineration of the capacitors will interfere
with the incineration of liquid PCBs, or other good cause,
must be made for disposing capacitors in landfills. These
are described in 40 CFR 761.60(b). :

PCB-contaminated electrical equipment (this includes
transformers and other equipment other than capacitors which
contain PCBs between 50 ppm and 500 ppm) must be drained of
all free flowing liquid. The liquid must be disposed of in
an incinerator, by an equivalent method, or in a chemical
waste landfill. The drained equipment is not covered under
TSCA regulations. PCB-contaminated capacitors must be
disposed of in an incinerator or a chemical waste landfill.

PCB articles and containers with PCB concentrations
greater than 500 ppm must be incinerated or disposed of in a
chemical waste landfill provided all free flowing liquid is
drained and incinerated. PCB articles and containers with
PCB concentrations between 50 ppm and 500 ppm must be
disposed of by draining all free flowing liquid and
appropriately disposing of the liquid. The drained articles
and containers can be disposed of as municipal solid waste.

2.2.5 TSCA Chemical Waste Landfill Requirements

The requirements for chemical waste landfills are
described in 40 CFR Section 761.75 and outlined in Table 2-
2. As indicated, the regqulations do not require caps
because the regqulations were designed for operating
landfills. Where Superfund remedial actions will leave PCBs
in place or where PCB-contaminated material is excavated,
treated, and re-disposed at concentrations that still pose a
threat, capping consistent with chemical waste landfill
requirements is generally appropriate. (Long-term
management controls for PCB-contaminated material generally
will also parallel RCRA closures.) However, some of the
requirements specified under TSCA may not always be
appropriate for existing waste disposal sites like those
addressed by Superfund. When this is the case, it may be
appropriate to waive certain requirements, such as liners,
under the TSCA waiver provisions, 761.75(c) (4).

Requirements may be waived when it can be demonstrated that
operation of the landfill will not present an unreasonable
risk of injury to health or the environment. This
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Table 2-2
TSCA CHEMICAL WASTE LANDFILL REQUIREMENTS
(40 CFR SECTION 761.75)

1. Located in thick, relatively impermeable formation such as large area clay pans, or:

« On soil with high clay and silt conient with the following parameters: .
- in-place soil thickness of four feet or Tpactzd soil liner thickness of three feet
- permeability equal to or less than 1 x 10
- percent soil passing No. 200 Sieve, greater than 30
- liquid limit greater than 30
- plasticity index greater than 18.

« On a synthetic membrane liner (minimum thickness of 30 mils.) providing permeability equivalent 1o the soil
described above including adequate soil undeslining and soil cover o prevent excessive stress on or ruplure of
the lines.

2. A. Bouom of the landfill liner system or natural in-place soil barrier at least 50 feet from the historical high
ground water table. Floodplains, shorelands, and ground water recharge areas shall be avoided and there shall
be no hydraulic connection between the site and standing or flowing surface water.

B. If the landfill is below the 100-year floodwater elevation, surface water diversion dikes should be constructed
around the penmeter with a minimum height equal 10 two feet above the 100-year floodwater elevation.

If the landfill is above the 100-year floodwater elevation, diversion souctures capable of diverting all of the
surface water runoff from 24-hour, 25-year siorm.

3. Locaied in an area of low to moderate relief 1o minimize erosion and 1 help prevent landslides or slumping.

4. Sampling of designated surface watercourses monthly during disposal activities and
once every six months afier disposal is completed.

5. Ground water monitoring at a minimum of three points (equally spaced on a line through the center of the
landfill). sampling frequency determined on a site specific basis (not specified in regulation) samples analyzed
for PCBs. pH. specific conductance, and chlorinated organics.

6. Leachate Collection Sysiem:

A. Gravity flow drainfield installed above the liner (recommended for use when semi-solid or leachable solid
wastes are placed in a lined pit excavaled inw a relatively unsaturated homogencous layer of low permeable
soil) or

B. Gnavity flow dnainficld installed above the liner and above a secondary liner (recommended for use when
semi-liqaid ar leachable solid wastes are placed in a lined pit excavaied inwo relatively permeable soil) or

C. Network of porous ceramic cups connected by hosestubing 10 & vacuum pump installed along the sides and
under the boctom of the waste disposal fxcility liner (recommended for relatively permeable unsaturated soil
immediately adjacent to the bouom and/or sides of the disposal faczh(y)

7. Insullation of a six foot woven mesh fence, wall, amﬂ:&mwmmmmmndmmdamm.

Note: Waiver Provision (761.75 (cX4) )- One or more of the above requirements may be waived as long as operation
of the landfill will not present an unreasonable risk of injury 10 health or the environment.
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demonstration may require column studies verifying that PCB
movement through the soil will not adversely affect ground
water. These waivers are distinct from the six waivers from
ARARs provided under CERCLA Section 121(d) (2), which may
also be invoked under appropriate circumstances.

2.2.6 Storage Requirements

The requirements for storage of PCBs are described in
40 CFR Section 761.65. The regulations specify that PCBs at
concentrations of 50 ppm or greater must be disposed of
within one year after being placed in storage. The
regulations also include structural requirements for
facilities used for the storage of PCBs and requirements for
containers used to store PCBs.

PCBs stored as part of a Superfund action should be
placed in facilities that meet the following specifications:

© Provide an adequate roof and walls to prevent rain
water from reaching the stored PCBs,

© Provide an adequate floor which has continuous curblng
with a minimum six inch high curb,

o Contain no drain valves, floor drains, expansion
joints, sewer lines, or other openings that would
pernit liquids to flow from the curbed area,

© Floors and curbing constructed of continuous smooth and
impervious materials, to minimize penetration of PCBs;
and

o Not located at a site that is below the 100-year flood
water elevation.

PCBs subject to TSCA should not be stored longer than one
year. In some cases, PCB-contaminated material may be
generated during the RI/FS that will require storage that
may exceed the one-year limitation under TSCA. Where the
final disposition of the waste will be specified in the ROD,
the exceedence of the TSCA storage limitation may be
Jjustified using a CERCLA waiver. An interim remedy waiver
under CERCLA could be invoked. Since the removal action is
intérim in nature and the remedy determined in the ROD will
conply with ARARs for final disposition of the waste, a
waiver of the ARAR is justified. A memorandum supporting
the action should be prepared and placed in the
administrative record to document the finding.
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2.3 RCRA Regulations Addressing PCBs

Closure requirements described under RCRA are considered
potentially applicable or relevant and appropriate at
Superfund sites. A detailed discussion of these
requirements is not presented in this document since they °
are not specific to PCBs. Instead, guidelines for long
term management controls consistent with RCRA closure
requirements that are warranted under various closure
scenarios are provided in section 4.3. (Further discussion
of the closure requirements under RCRA and their use at
Superfund sites can be found in the CERCLA Compliance With
Other lLaws Manual (U.S. EPA, 1989b).)

PCBs are specifically addressed under RCRA in 40 CFR 268
which describes the prohibitions on land disposal of various
hazardous wastes. Note that RCRA regqulations only apply to
waste that is considered hazardous under RCRA; i.e., listed .
in 40 CFR 261.3 or characteristic as described in 40 CFR
261.2. ©PCBs alone are not a RCRA hazardous waste; however,
if the PCBs are mixed with a RCRA hazardous waste they may
be subject to land disposal restrictions as summarized
below.

PCBs are one of the constituents addressed by the lantl
disposal restrictions under the California List Wastes. '
This subsection of wastes covers ligquid hazardous wastes-
containing PCBs at concentrations greater than or egqual-to
50 ppm and non=~3iquid hazardous wastes containing total -
concentrations of Halogenated Organic Tompounds (HOCs) at '
concentrations greater than 1000 ppm. * PCBs are included in
the list of HOCs provided in the regulation (Appendix IIX
part 268).

2.3.1 Liquid Hazardous Waste With PCBs at 50 ppm or Greater

As described in 40 CFR 268.42(a)(1), liquid hazardous
(RCRA listed or characteristic) wastes containing PCBs at
concentrations greater than or equal to 500 ppm must be
‘incinerated in a facility meeting the requirements of 40 CFR
761.70. Liquid hazardous wastes containing PCBs at
concentrations greater than or equal to 50 ppm but less than
500 ppm must be incinerated or burned in a high efficiency
boiler meeting the requirements of 40 CFR 761.60.

A method of- treatment equivalent to the required
treatment may also be used under a treatability variance
procedure if the alternate treatment can achieve a level of
performance equivalent to that achieved by the specified
method as described in 40 CFR 268.42(b).
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2.3.2 Hazardous Waste With HOCs at 1000 ppm or Greater

Liquid and non-liquid hazardous wastes containing HOCs
in total concentration greater than or egqual to 1000 ppm
must be incinerated in accordance with the requirement of 40
CFR 264 Subpart 0.

Again, a method of treatment equivalent to the regquired
treatment, under a treatability variance, may also be used.

Special considerations are pertinent for waste that
falls into the category of soil and debris from a CERCLA
renmedial action or RCRA Corrective Action. The land
disposal restrictions for CERCLA soil and debris went into
effect November 8, 1988; however, no standards for disposal
were published at that time. Consequently soil and debris
contaminated with hazardous waste is banned from land
disposal unless it meets existing standards for the pure
waste or qualifies for a treatability variance. The
preamble to the NCP, established a general presumption that
a treatability variance is warranted for CERCLA soil and
debris. Alternate treatment levels should be justified
based on the treatability variance guidance levels (U.S.
PPA, 158%h). For PCBs, residuals attc; trsatmant should
contain .1 to 10 ppm PCBs Yor ififtial concentrations up to
100 ppm and-above 100 ppm, trsatment should achieve 90 to
- 99% reductiva~tauccne!ntruttun-to'qnxttty‘!ur"t‘trlltnbilxty
vartande >

Finall ,_hazardous vastes  for-which the’ tresatment mathod
is incineration or the treatment-standard amas based.on
incineration are subject to-a 2-year capacity sxtension from
the time that the standard went into place.. Wastes That™
qual&ty—tar—a~capactty‘txttnsiun can be .disposed without
meeting the-treatment requirenents; I RVETEE,TASY must - be
disposed of in a facility that I®7in coipliuncc WwitH tHa
ninimun tachaalagy—roguztta‘nts -sstablished for landfills in
Bsction 3004 (0)—ef-RERA.--The capacity extension for
c:lifornfa—iastriust:s*'htnm:n!y‘arc'prcscnt in CERCIA moil
and dabris axtands until Nowtab-r $,°39%90.

2.4 Clean Water Act

* The Clean Water Act establishes requirements and
discharge limits for actions that affect surface water.
Water Quality Criteria (WQC) indicating concentrations of
concern for surface water based on human exposure through
drinking the water and ingesting fish as well as
concentrations of concern to aquatic life have been
developed for many compounds. For PCBs, the WQC for chronic
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exposure through drinking water and fish ingestzon is
.000079 ppb based on an excess cancer risk of 10°° This
assumes consumption of 6.5 grams of estuarine f;sh and
shellfish products and 2 liters of water per day over a 70
year lifetime. The level is the same if consumption of
wvater is excluded indicating a relative neglxglble impact
due to this source.

Acute toxicity to freshwater aquatic life is estimated
to occur only at concentrations above 2 ppb. Acute toxicity
to saltwater aquatic life is estimated to occur only at .
concentrations above 10 ppb. The water quality criteria for
chronic effects are .0l14 ppb and .03 ppb for fresh and
saltwater aquatic life, respectively.

These values are used as guides in the development of
water quality standards for surface water that are enforced
at the State level. States may account for other factors in
establishing these standards including physical, chemical,
bioclogical, and economic factors. State standards and/or
WQC are ARAR for surface water discharges. More detailed
discussion of the CWA ARARs can be found in the CERCLA
Compliance Manual (U.S. EPA, 1989b).

2.5 Safe Drinking Water Act

Under the Safe Drinking Water Act (SDWA), Maximum
Contaminant lLevels (MCLs) and Maximum Contaminant Level
Goals (MCLGs) are established. MCLs for carcinogens are
generally set at levels that reflect an excess cancer risk
due to drinking 2 liters of water per day over a 70 year
life of between 10°° and 10%. They are set as close as
practicable to the MCLG (which for carcinogens is zero)
accounting for the use of the best available technology,
cost, and analytical capabilities. MCLs must be attained by
public water supplies. MCLGs are goals set at levels that
would result in no known or anticipated adverse effects to
human health over a lifetime. At Superfund sites, MCLs and
_non-zero MCLGs may be relevant and appropriate to
contaminated ground water that is or could be used as
drinking water.

An MCL of .5 ppb was proposed for PCBs in May 1989 (U.S.
EPA, 1989d). The MCIG is zero because PCBs are possible
carcinogens. As a proposed MCL, the .5 ppb level is a TBC
that EPA recommends be considered in determining the :
appropriate cleanup level for potentially drinkable ground
water. (The MCL for PCBs is expected to be finalized by
September 1990.) More detalled discussion of the SDWA
ARARs can be found in the CERCLA Compliance Manual (U.S.
EPA, 1989Db).
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2.6 PCB Spill Cleanup Policy Under TSCA

The PCB Spill Cleanup Policy was published in 40 CFR
761.120 - 761.139 on April 2, 1987 and describes the level
of cleanup required for PCB spills occurring after May 4,
1987 (the effective date). Because it is not a regulation
and only applies to recent spills (reported within 24 hours
of occurrence), the Spill Policy is not ARAR for Superfund
response actions; however, as a codified policy representing
substantial scientific and technical evaluation it has been
considered in developing the guidance cleanup levels
discussed in section 3. A summary of the policy follows.

2.6.1 Low Concentration, lLow Volume Spills All Areas

For spills of low concentration PCBs (50 ppm to 500 ppm)
involving less than one pound of PCBs, cleanup in accordance
with procedural performance requirements is required. The
requirements consist of double wash rinse and cleanup of
indoor residential surfaces to 10 micrograms (ug) per 100
square centimeters (cm2) analyzed by a wipe test, and
excavation of all soils within the spill area plus a l-foot
lateral boundary of socil and other ground media and
backfilling with clean (less than 1 ppm PCB) socil. No
confirmation sampling is required.

2.6.2 Non-Restricted Access Areas

For spills of 500 ppm or greater PCBs and spills of low-
concentration PCBs of more than one pound PCBs by weight in
non-restricted access areas, materials such as household
furnishings and toys must be disposed of and soil and other
sinmilar materials must be cleaned up to 10 ppm PCBs,
provided that the minimum depth of excavation is 10 inches.
In addition, a cap of at least 10 inches of clean materials
must be placed on top of the excavated area. Indoor and
outdoor surfaces must be cleaned to 10 ug/100 cm but low
contact outdoor surfaces may be cleaned to 100 ug/loo cn
and encapsulated. Post clean-up sampling is required.

2.6,3 Industrial Areas

For spills of 500 ppm or greater PCBs and splills of low-
concentration PCBs of more than cone pound in industrial and
other restricted access areas, cleanup of soil, sand, and
gravel to 25 ppm PCBs is required. Indoor high contact and
outdoor high contact surfaces must be cleaned to 10 ug/100
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cm®. Indoor low contact surfaces may be cleaned to 10

ug/100 cm? or to 100 ug/100 cm® and encapsulated. outdoor
low contact surfaces may be cleaned to 100 ug/100 cm®. Post
cleanup sampling is required.

2.6.4 outdoor Electrical Substations

For spills of 500 ppm or greater PCBs and spills of low-
concentration PCBs of more than one pound at an outdoor
electrical substation, cleanup of solid materials such.as
soils to 25 ppm or to 50 ppm (with a sign posted) is
required. All surfaces must be cleaned to 100 ug/100 cnl.
Post cleanup sampling is required.

2.6.5 Special Ssituations

For particular situations, decontamination to site-
specific requirements established by EPA Regional Offices is
required. These situations are:

1. Spills that result in direct contamination of surface
waters;

2. Spills that result in direct contamination of sewers or
sewage treatment systenms;

3. Spills that result in direct contamination of any
private or public drinking water sources:;

4. Spills which migrate to and contaminate surface waters,
sewers, or drinking water supplies;

5. Spills that contaminate animal grazing land; and

6. Spills that contaminate vegetable gardens.

2.7 Guidances

Several documents have been produced that provide
background information and gquidance on complying with the
regulations and policy described above. Pertinent
information provided by some of the more important documents
are described in this section. This material is "to-be-
considered" in developing remedies at Superfund sites.



2.7.1 Draft Guidelines for Permit Applications and
Demonstrations =-- Test Plans for PCB Disposal by Non-
Thermal Alternate Methods (U.S. EPA, 1986¢)

The most significant information in this document
affecting actions taking place at Superfund sites is the
discussion provided on evaluating the "equivalency" of
technologies to incineration. As described in section 2.2,
most PCB-contaminated material can be treated by an
alternate method provided that it can achieve a level of
performance equivalent to an incinerator or a high
efficiency boiler. The guidance manual indicates that an
eguivalent level of performance for an alternate method of
treatment of PCB-contaminated material is demonstrated if it
reduces the level of PCBs to less than 2 ppm measured in the
treated residual. The residual can then be disposed of on-
site without further regulation. Otherwise, the material
must be treated as if it were contaminated at the original
level (i.e., disposed of in a chemical waste landfill or
incinerated).

This level was based on the practical limit of
quantification for PCBs in an organic matrix and
consequently does not apply to agueous or air emissions
produced by the treatment process. For agqueocus streams the
guidance provides that they must contain less than 3 ppb
PCBs. Releases to air must be less than 10 ug of PCBs per
cubic meter. It should be noted that these levels apply to
treatment processes only and were not intended to be used as
Cleanup standards for reentry or reuse.

2.7.2 Verification of PCB Spill Cleanup by Sampling and
Analysis (U.S. EPA, 1985Db)

This document describes methods for sampling and
analyzing PCBs in various media. It also includes basic
sampling strategies, identification of sampling locations,
and guidance on interpreting sampling results. This manual
may be useful in developing sampling plans at Superfund
sites and in identifying appropriate methods for complicated
sanmpling, for instance sampling of structures.

2.7.3 Field Manual for Grid Sampling of PCB Spill Sites to
Verify Cleanup (U.S. EPA, 1986b)

This manual provides a step-by-step guidance for using
hexagonal grid sampling primarily for determining if cleanup
levels have been attained at the site. It discusses
preparation of the sample design, collection, handling and
preservation of the samples taken, maintenance of quality
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assurance and quality control, and documentation of sampling
procedures used. It is a companion to the guidance
described in section 2.7.2 that discusses in more detail the
rationale and techniques selected. The field manual
addresses field sampling only and does not provide
information on laboratory procedures. This guidance may be.
useful in specifying the appropriate sampling after or
during remedial action to assess progress toward achieving

cleanup goals.

2.7.4 Developrment of Advisory levels for PCB Cleanup (U.é.
EPA 1986a)

This document provides the basis for the cleanup levels
developed in the PCB Spill Policy. It discusses the
assumptions made in addressing the dermal contact,
inhalation, and ingestion pathways and may provide useful
information for completing risk assessments at Superfund
sites. An update to the calculations made in this document
to account for recent policy on standard ingestion
assunptions and revised cancer potency factor for PCBs has
been provided in a memorandum (U.S. EPA, 1988d).

2.7.5 Risk Assessment Guidance for Superfund: Human Health
Evaluation (RAG) (U.S. EPA, 1989e)

This document describes the human health evaluation
process conducted as part of the risk assessment at
Superfund sites. It includes standard assumptions for
various exposure pathways that have been used to calculate
starting point action levels in section 3 of this document.

A second volume, Environmental Evaluation Manual,
addressing the environmental evaluation provides general
guidelines on considerations pertinent to evaluating the
impact of contamination on the environment.
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- Chapter 3
Cleanup Level Determination

This section describes various scenarios and
considerations pertinent to determining the appropriate
level of PCBs that can be left in each media that is
contaminated to achieve protection of human health and the
environment. Yor scils, the starting point action level
(prelinminary remediation goal) is 1 ppm for sites where
unlimited exposure under residential land use is assumed.
Higher starting point values (10 to 25 ppm) are suggested
for sites where the exposure scenario is industrial.
Remediation goals for ground water that is potentially
drinkable should be the proposed MCL of .5 ppb. Cleanup
levels associated with surface water should account for the
potential use of the surface water as drinking water,
impacts to agquatic life, and impacts through the food chain.
Occasionally, storamwater runoff to nearby streans can
contribute significant environmental or health risks,
especially to those eating contaminated f£ish.
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3.1 Soils

The concentration of PCBs in the soil above which some
action should be considered (i.e., treatment or containment)
will depend primarily on the exposure estimated in the
baseline risk assessment based on current and potential .
future land use. This section has correspondingly been
organized according to categories of alternatives
differentiated by the expected direct contact that will
occur. Other factors influencing the concentration to which
soils should be excavated or contained include the impact
the residual concentration will have on ground water and
potential environmental impacts. Since these pathways are
pertinent to all site categories, they are discussed in
separate sections. The guideline concentrations provided in
this section do not imply that action must be taken at a
Superfund site, rather they indicate the area over which
some action should be considered once it has been determined
that action is necessary to provide protection of human
health and the environment.

A summary of the guidelines discussed in this section is
presented in Table 3-1.

TABLE 3-1 :
Recommended Soil Action Levels -- Analytical Starting
ints
(Considers ingestion, inhalation, and dermal contact only)

"land Use PCB Action Levels (ppm)
Residential " 1 ppnm
Industrial” 10 - 25 ppm

These action levels and the assumptions discussed in the
following sections can be used to reduce the need for
detailed site-specific risk assessments; however, future
site uses should be well understocd and final cleanup levels
must still reflect all relevant exposure pathways and be
defensible on a site-specific basis.

The analysis of PCBs‘isAcomplicated by the fact that
there are 209 different PCB compounds' (Alford-Stevens,
1986). Common analytical methods are listed in Table 3-2.

'Aracholors are groups of PCBs with different overall
percentages of chlorine. For example, Arochlor 1242 contains 42%
chlorine made up of tri- and tetra- chlorinated biphenyls. PCB
isomers are those compounds that have the same mumber of chlorine
atoms. Individual PCBs isomers, of which there are 209, are
called congeners. ‘
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3.1.1 Preliminary Remediation Goals for Residential Areas

The concentration that defines the area over which some
action must be taken is the concentration of PCBs that can
protectively be left on site without management controls.
In areas where land use is residential, this concentration
will be based on standard assumptions for direct contact --
dermal, ingestion, and inhalation -~ and should consider
potential impact to ground water, which is discussed in
section 3.1.4.

For Superfund sites, the risk remaining after
remedlatzon should generally fall within the range of 107
to 10°® individual excess cancer risk. Based on the
standard exposure assumptions associated with residential
land use (ingestion, inhalation, and dermal contact),
concentrations of .1 ppm PCBs to 10 ppm PCBs will generally
fall within the protective range. -concantration of 1l.ppm
PCBs eguates to approximately a 10 excess canter risx
“ssuming no s6IT ¥bver or management TONtYU1R. T IBE I ppm
starting point for resigentixl-scemarios reflects a -
protective, " YIENTITIESTE C éﬁbmmWr
concentrations (€.9., Terlecting a 10 ' risk level) are not
generally quantifiable ahd in many cases will ba below
btckgruund concentrations. (Because of the perszstence and
pervasiveness of PCBs, PCBs will be present in background
samples at many sites.) A concentration of.1 ppm PCBs
should therefore generally be the starting point for
analysis at PCB-contaminated Superfund sites where land use
is residential. Alternatives should reduce concentration to
this level or limit exposure to concentrations above this

level.

As part of the develcpment of the cleanup levels in the
PCB Spill Cleanup Policy, a detailed analysis of the direct
contact pathways was performed by the EPA Office of Health
and Environmental Assessment (U.S. EPA, 1986a). This
analysis was subsequently updated to account for the revised
cancer potency factor and ingestion assumptions (U.S. EPA,
1988d). This analysis estimates risk levels associated with
various concentrations of PCBs based on physical parameters
of PCB 1254. Jt-is also -astimsted thatam-10 inch ocovar of
lean soil will resduce WW‘W‘ wrder of.

agnitudé. Using some of the basic assumptions Qassbeiated
with PCBs (e.g., mobility, volatility, absorption) described
in this analysis and the standard exposure assumptions for
residential land use presented in the Risk Assessnment
Guidance (U.S. EPA, 1989e), risk levels associated with
various concentrations of PCBs in soil were calculated (see
Appendix B). This analysis forms the basis for the
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Table 3-2
ANALYTICAL METHODS FOR PCBs

1 .
Marrix Method GC GC/MS  Detection Limit  Quantification Limit °
Oil Bellar and Lichtenberg  yes less than 2 ppm 2 ppm

ASTM 04059 yes less than 2 ppm 2 ppm
SoilV/ Method 680 yes ~ 100 ppb ! ppm
Sediment 35S

Mecthod 608 yes 0.1-0.5ppdb 80 ppb
Wazer EPA Mecthod 505 yes 0.1-0.5 ppb not given

(Microextraction) (based on the

4 _ arochlor present)
Method S08A
(Perchlonination) 0.1-0.5ppb (as not given
_ decachlorobiphenyl)

Method 680 yes ~ 100 ppb 1 ppm

Method 608 yes 0.1-0.5ppb 0.5 ppb
Air NIOSH Method 5503 yes

Florosil sorbent,
hexane extracuon,
GC/ECD

1 Detection limit indicates the concentration above which the presence of PCBs will be detected by
the analytical method.

. 2 Quantificadon limit indicates the concentration aboveiu'rhich the quantty of PCBs present can be
determined.

3 U.S.EPA, 19864,
4 U.S. EPA, 19884, Glaser, 1981.
5 Method 608 depends on the presence of an intact Arochlor. Analysts can estimate possible PCB

concentratons when intact Arochlars are not present. However, if this is done the presence of
PCBs should be confirmed using Method 680. Method 680 can identify PCB isomers.
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analytical starting point summarized here. The primary
assumptions and an example calculation for a PCB
concentration of 1 ppm are shown in Table 3-3. It should be
noted that some of these assumptions may be overly
conservative on a site-specific basis. For example, the
calculation for the inhalation pathway assumes that someone
is on the site 24 hours a day for 30 years and that the
concentration of PCBs in the air in a house on this site
will be the same as the concentration in the air outside.

In many cases, partial covering of the soil will limit the
level of PCBs that can volatilize. Another consideration is
that the calculation was based on the properties of Arachlor -
1254 and properties may vary for different congeners as
shown in Table 3-4. Toxicities may also vary (McFarland,
1989; Kimbrough, 1987; Safe, 1585), though there is limited
information on this and the toxicity based on Arachlors 1254
or 1260 should genrerally be used.

As noted above, these calculations reflect direct
exposure assumptions only and may not be appropriate where
ground water or ecological habitats are potentially
threatened. These levels are consistent with the guidance
provided by the PCB Spill Cleanup Policy which recommends a
20 ppm Tleanup level with & 10 inch cover for residential
areas.

3.1.2 Preliminary Remediation Goals for Industrial/Remote
Areas

In remote areas or areas where land use is industrial, a
more appropriate concentration at which to start analysis
may be 10 to 25 ppm, since direct exposure is less frequent
than for residential land use and higher concentrations will
be protective. (Under the PCB Spill Policy this category
includes sites that are more than .1 km from
residential/commercial areas or where access is limited by
either man-made or natural barriers (e.g., fences or
cliffs).) For example, at Superfund sites located in
industrial areas ingestion and inhalation exposures are more
,limited than for a residential area. Even assuming exposure
equivalent ¢to that in residential areas, these levels (10 to
25 ppn) arg still within the acceptable risk range
(approxizataly 10°" based on the direct contact exposure
pathways, and in fact will reflect a lower risk due to the
reduced frequency of exposure expected at the site. This is
consistent with the PCB Spill Cleanup Policy which
recommends a cleanup level of 25 to 50 ppm for sites in
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Table 3-3

PCB DIRECT CONTACT ASSUMPTIONS
(See Appendix B for detailed calculadon)

INGESTION:
Soil ingesdon (1 to 6 years) 0.2 g/dayl
Soil ingesdon (7 to 24 years) 0.1 g/day!
Body weight child 16 kgl
Body weight adult 70 kgl
Absorption of PCBs from
ingested soil 30%2
INHALATION
Adult inhalation rate 30 m3/day!
Lung absorption of inhaled PCBs %
DERMAL
Surface area (3 - 18 vears) 0.4 m2/event!
Surface are (adult) 0.31 m2/event!
Soil to skin adherence factor 2.77 x:ng/c:::n“’/l
Exposure frequency (child) 132 c:w.rcms./yearl
Exposure frequency (adult) 52 events/year
Adsorpton fraction 10%3

To estimate exposure, the average concentration of PCBs in soil over the exposure period is
calculated. The concentration of PCBs will decrease with time due to volatilizadion.

EXAMPLE CALCULATION

At 1 ppm PCB ininal soil concentration:
Average concentradon over 10 inches over 6 years = 0.54 ppm
Average concenmation over 10 inches over 30 years = 0.28 ppm

Risk due 0 soil ingestion =2 X 106
Risk due w inhalation = 7 X 10-6
Risk due to dermal contact = 7 X 105
Total risk (all pathways) = 1.6 X 10-5

-1U.S. EPA, 1989%¢
2U.S. EPA, 1986a
3U.S. EPA, 1986a
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Table 34
CH.,EMICAL AND PHYSICAL PROPERTIES OF PCBs

. a Vapor
_ Solubility Pressure Henry's Law
Molecular Specific  in Water (mm Hg) Consfant
PCB Weight Kew  Gravity  (mgh) at25°C (atm-nr/gmol)
PCB-1016 - “
(Arochlor 1016)  257.9 24,000 042  4x10
PCB-1221 200.7 12,000 1.182 15.0 6.7x104
PCB-1232 232.2 35.000 1.266 1.45 406x 1073
b
PCB-1242 266.5 380,000 1.380 0.24 406x104  573x10"
b
PCB-1248 299.5 1,300,000  1.445 $4x102  494x10% 351x10°
c
PCB-1254 328.4 1070000 1538  12x102  7.71x10%  837x103
, -
PCB-1260 377.5 14000000 1620 27x10°  405x10°5  7.13x10°
PCB-1262 ' 1.646
PCB-1268 1.810
- PCB-1270 1.947
PCB-2565 1.727
PCB-4465 1.712
PCB-5442 | 1.434
PCB-5460 1.740
2.2'.5.5-Tema- )
chlorobiphenyl . 46x10
2,2'3,4.5-Penta- " .
chlorobiphenyl 22x 10

‘Hutzmgcr etal, 1974, Monsanto Chemical Co., undated.
bMacKay and Lcmoncn 1975.

‘Hwang. 1982, and U S. EPA, 1980b.
Bicaccumulation factor: 31,200 L/kg, (U.S. EPA, 1986a)

Soil-water pantidon coefficient (U.S. EPA, 1980a): 22 - 1938 L/kg.
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industrial or other reduced access areas.?

3.1.3 Assessing the Impact to Ground Water

Generally, PCB soil cleanup levels based on direct
contact assumptions will provide sufficient protection of
ground water. However, if ground water is very shallow,
0ily compounds are or were present, or the unsaturated zone
has a very low organic carbon content, an additional
evaluation of the residual concentration that will not - )
exceed levels found to be protective for ground water should
be made.

There are many factors such as soil permeability,
organic carbon content, and the presence of organic
colloids, which can influence PCB movement from soil into
ground water. The situation is complicated by the low
solubllzty of PCBs and the prevalence of their occurrence as
solutes in oils. At this point the migration of PCBs to
ground water can only be described qualitatively. Table 3-4
lists factors affecting migration for several PCBs.

PCBs are very immobile under conditions where the PCB
concentration in the aqueocus phase is controlled by the
aqueocus solubility of PCBs and transport is governed by
partiticning between the water and soil. However, low
solubility compounds like PCBs may migrate through
facilitated transport on colloidal particles (Backhus, 1988)
or dissolved in more mobile substances such as oils if
present as a separate phase (U.S. EPA, 1989f). Measurements
of dissolved organic carbon (DOC) in leachate may help
assess this movement since PCBs will sorb to the organic
material. Concentrations of PCBs in water samples exceeding
PCB water solubility indicate that PCBs are being
solubilized by something other than water. PCBs in oils
Wwill be mobile if the oil itself is present in volumes large
enough to move a significant distance from the source. If
immiscible fluid flow is significant, PCB transport
predictions must be based on immiscible fluid flow models.

3.2 Ground Water

If PCBs have contaminated potentially drinkable ground
water, ground water response actions should be considered.

2The difference between the Spill Cleanup Policy numbers and
the Superfund starting point concentrations is due to use of the
Superfund standard exposure assumptions and a revised cancer
potency factor for PCBs.
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As discussed above, PCBs generally have low mobility but can
be transported with oils in which they may be dissolved. A
problem that arises is that once the immiscible fluid has
been immobilized through capillary retention in the soil
pore space (termed the residual saturation), PCB transport
is governed by the rate at which the PCBs dissolve from the
cil into the water moving past the residually saturated oil.:*
This is a very slow process with the residual saturation
serving as a long-term source of contamination.
Enulsification of the residual oil, and PCB transport in
micelles may also occur.

PCBs have also been found to migrate within aquifers
sorbed to colloidal particles. This movement can be
assessed through analyzing both filtered and unfiltered
ground water sanples for PCBs (U.S. EPA, 1989f and U.S. EPFA,
1989g).

In both scenariocs described above, PCBs can be found in
unfiltered ground water samples at levels that exceed health
based concentrations. The proposed MCL for PCBs is .5 ppb
reflecting a 10°° excess cancer risk. (Proposed MCLs are
considered TBC for ground water that is potentially
drinkable.) These situations are also very difficult to
address actively. 1In the first case, residual oil lodged in
pore spaces continues to be a source of PCBs and are very
difficult to remove through traditional pump and treat
~methods. In the case of PCBs present on particulates, the
rate of removal through ground water extraction may be very
limited and substantial amounts of clean water will be
affected as it is pulled into the contaminated zone.

Because of the technical impracticability of reducing
concentrations to health-based levels, remedies designed to
prevent further migration of contaminants may be the only
viable option for portions of the contaminated ground water.
This may involve removing more soluble organics present
which increase the mobility of the PCBs present.

3.3 Sediment

The cleanup level established for PCB-contaminatead
sediment may be based on direct contact threats using
exposure assumptions specific to the site if the surface
wvater is used for swimming. More often, the impact of PCBs
on agquatic life and consumers of agquatic life will drive the
Cleanup level. Interim criteria for sediment based on
achieving and maintaining WQC in the surface water have been
developed for several chemicals (U.S. EPA, 1989a). The
approach used to estimate these values is called the
Equilibrium Partioning Approach (EP) which is based on two
interrelated assumptions. First, that the interstitial
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water concentration of the contaminant is controlled by
partitioning between the sediment and the water at
contaminant concentrations well below saturation in both
phases. Thus, the partitioning can be calculated from the
quantity of the sorbent on the sediment and the appropriate
sorption coefficient. For nonpolar organic contaminants,
the primary sorbent is the organic carbon on the sediment;
therefore, the partition coefficient is called the organic
carbon normalized partxtlon coefficient, K Second, the
toxicity and the accumulation of the contamznant by benthlc
organisms is correlated to the interstitial, or pore water
concentration and not directly to the total concentration of
the contaminant on the sediment.

When the EP approach is used to estimate sediment
quality criteria, chronic water quality criteria (WQC) (U.S.
EPA 1980c and U.S. EPA 1985a) are used to establish the "no-
effect" concentration in the interstitial water. The
interstitial water concentration (C,) is then used with the
partition coefficients (K,.) and the' following equation:

cled = Koc * cu
to calculate the concentration of the contaminant on the
sediment (C,,) that at equilibrium will result in this
interstitial water concentration. This concentration on the
sediment will be the numerical criteria value (SQC).

Interim sediment gquality criteria for PCBs are shown in
Table 3-5. These values were derived using the Koc value of
6.14 for PCBs which was estimated using the median of the
log mean Kow values for Arochlor 1242. Confidence limits
(95%) around this Koc value based on preliminary uncertainty
estimates range from 5.44 to 6.85. The WQC concentration of
.014 ug/L for freshwater aquatic life (U.S. EPA, 1980b) is
derived using the residue value of .64 ug/g from studies
with mink and the mean bioconcentration factor for salmonids
of 45,000. The WQC concentration of .03 ug/L PCBs for
saltwater was not used. Instead, a WQC concentration of
.024 ug/L for saltwater was calculated using the FDA Action
level of 2.0 ug/g, a mean BCF of 10,400 and a lipid value
for benthic species of 8.0 percent. Therefore, the SQC
concentrations in Table 3-5 are intended to protect wildlife
consunmers of freshwater benthic species and the
marketability of saltwater benthic species.

* To determine if the sediment concentration of a nonpolar
contaminant exceeds the sediment criteria values, the
concentration of the contaminant and the organic carbon
content of the sediment must both be known. Because the
sediment criteria values are presented as normalized to
organic carbon content (i.e., presented on a per organic
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carbon weight basis ~- ug/gC), the normalized sediment
concentrations of the contaminants must be calculated.

These normalized concentrations can then be directly
compared with the interim values shown in Table 3-5. SQC
concentrations do not apply to sediments containing less
than 0.5% organic carbon. .

If concentrations of PCBs in sediments exceed these SQC
values, chenmical monitoring of indigenous benthic and water
column species should be instituted to determine if prey
species of wildlife or marketable benthic or water column
species contain unacceptable concentrations of PCBs.
Monitoring of indigenous wildlife species will provide
insights into actual extent of exposure to PCBs from a
specific site relative to reference sites. This is
particularly important where the areal extent or the
heterogeneity of sediment contamination by PCBs is great and
because biomagnification of PCBs in food chains is not
considered in deriving the agquatic life WQC concentrations.
If chemical monitoring of biota fails to indicate that uses
are impaired, the need for extensive remediation based on
exceedence of SQC values should be questioned.

TABLE 3-5
PCB Sediment Quality criteria’
Sediment Quality Sediment
Criteria (ug/gC) Conc. (ug/g)
¥WOC - Freshwater Mean 55% confid.
Int. OC = ]0% OC = 1%
.014 ug/L 19 3.8 - 99 1.9 .19
(.38 - 9.9) (.038 ~-.99)
v - wat
.024 ug/L 33 6.6 - 170 3.3 .33

(.66 =17) (.066 - 1.7)

! Based on Koc = 6.14 (5.44 - 6.85). If these SQC are

. exceeded chemical monitoring of PCB concentrations in
‘indigenous biota is recommended prior to decisions on
ecological risks or remediation. These SQC apply to
sediments whose organic carbon (OC) concentrations are
greater than .5%.

3.4 Ecological Considerations:

The occurrenée of PCBs at Superfund sites often poses
significant threat to wildlife. Mobility of PCBs into
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ground water, into air, and through biological vectors can
result in adverse ecological impacts beyond the immediate
boundaries of the site. It is important to consider
interactive ecological processes relative to PCB
contamination as part of the remedial investigation. This
evaluation can provide insights into other avenues of human
exposure in addition to ensuring protection of wildlife.

Assessments of PCB sites by the Department of the
Interior have concluded that PCB concentrations of 1 - 2 'ppm
will be protective of wildlife such as migratory birds and
that providing a soil cover over more highly contaminated
areas can further mitigate threats to acceptable levels.
However, the uncertainty regarding environmental impacts
described below may warrant more in-depth analysis at sites
where this pathway may be of particular significance; e.qg.,
sensitive species, high agricultural use.

It may be important to note that, from a toxicological
and ecological perspective, not all PCB congeners will have
the same effects. Discrimination of congeners appears
operative at many physical, chemical, and biological levels:
primary source materials differ from environmental samples;
toxicity values differ among congeners; persistence in the
environment varies; and biocaccumulation potential varies
among congeners and across trophic levels. Consequently, an
established environmental concentration based on total PCB
concentration (i.e., irrespective of the specific congeners)
may show little relationship to biological phenocmena (e.g.,
food chain contamination, toxicity, etc.).

Metabolism of PCBs can occur in a diverse group of
organisns including bacteria, plants, and animals. (Fungi
almost certainly possess similar capabilities.) For the
most part the lesser chlorinated congeners are more readily
subject to metabolism, whereas the penta-, hexa-, and
heptachlorinated forms are gquite recalcitrant. Metabolism
should not be equated with degradation, because certain
conversions are better thought of as modifications of the
parent compound; and in some cases the modified forms may
become more toxic, more water-soluble, more bicavailable.
To date the best evidence for degradation is demonstrated
for certain bacteria which are capable of dechlorinating the
lesser cholorinated congeners.

Toxicity symptoms are most clearly observed in animals
(Focardi, 1989 and Aulerich, 1986). Usually the symptoms
are sublethal. Chronic exposures lead to disrupted hormone
balances, reproductive failure, teratomas, or carcinomas.
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Plants do not appear to exhibit : :tectable toxicity
responses to PCBs (Fletcher, 19&87a and Fletcher, 1987Db).

Biological contamination may occur through a variety of
routes. Aquatic organisms may incorporate PCBs from water,
sediment, or focd items. Subterranean animals, similarly
accumulate PCBs via dermal contact and ingestion
(Tarradellas, 1982). Exposure scenarios in above-ground
terrestrial populations additionzlly may occur via
volatilization. The least understood features of food web
contamination are those related to the uptake, fate and-
transport of PCB congeners in plants.
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Chapter 4
Developing Remedial Alternatives

As descrided in Section 1, one of the Superfund
expectations is that principal threats at a site will be
treated wherever practicable and that low-threat material
will be contained and managed. Tresatment and disposal
options for PCB contaminated material are governed by the
type of material that is contaminated and the concentration
of PCBs in the matsrial that is to be disposed. Principal
threats will generally include material contaminated at
concentrations exceeding 100 ppm or 500 ppm depending on the
land use setting. Where concentrations are below 100 ppm
(less than 2 orders of magnitude above the starting point
action level), treatment is less likxely to be practicable
unless the volume of contaminated material is relatively
low.

The treatment options for contaminated scils and sludges
mixed with soil are discussed in this chapter. (Consistent
with the Superfund expectations and TSCA requirements, PCB
liquids generally will be incinerated. Aqueous PCB streans
generally will be treated by traditional treatment systens
such as carbon adsorption.) There are three primary options
for non-liquid PCBs at concentrations of 50 ppm or greater
that are compliant with TSCA ARARS (there is no separate
consideration given to non-liquid PCBs at concentrations
greater than 500 ppm):

1. Incineration;
2. Treatment squivalent to incineration:;
3. Disposal in a chemical waste landfill.

There are additional options for addressing PCB contaminated
dredged material. B8uperfund expectations indicate that
innovative treatment methods should be considered vhere they
offer comparable or superior treatment performance,
fever/lesser adverss impacts, or lower costs than more
dencnstrated technologies. For PCBs, possible innovative
technologies meeting these criteria include solvent
extration, KPEG, biological treatment, and in-situ
vitrification.

PYor low-threat material that is contained and managed in
pPlace over the long term, appropriate engineering ana
institutional controls should be used to ensure protection
is maintained over time. An initial framework for
determining appropriate long-term management controls is
provided in Table 4-2. As indicated by this table,
institutional coantrols alone are not sufficient to provide
protection except in cases where the concentrations
remaining are low and the expected land usa is industrial.
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4.1 Idenﬁifying Principal Threats/Low-Threat Areas

The process for developlng alternatives at Superfund
sites with PCB contamination described below is outlined in
the flow chart in Figure 4-1.

Once the area over which some action must be taken to
reduce risks has been identified; i.e., areas contaminated
above 1 ppm PCBs (residential) or areas contaminated above
10 - 25 ppm PCBs (industrial), the wastes comprising the
principal threat at the site should be identified. These
wastes will include so0il contaminated at 2 to 3 orders of
magnitude above the action level. For sites in residential -
areas, principal threats will generally include soils
contaminated at concentrations greater than 100 ppn PCBs.
For sites in industrial areas, PCBs at concentrations of 500
pPpm or greater will generally constitute § prlnczpal threat.
This is consistent with TSCA regulations. Consistent with
Superfund expectations, the principal threats at the site
should be treated. Treatment methods are described in
Section 4.2.

In some cases, it may be appropriate to treat material
contaminated at concentrations lower than what would
otherwise define the principal threats because it is cost
effective considering the cost of treatment verses the cost
of containment, because the site is located in a sensitive
area such as a wetland, or because the site is located in an
area where containment is unreliable such as a floodplain.
In other cases, it may be appropriate to contain the
principal threats as well as the low-threat material because
there are large volumes of contaminated material, because
the PCBs are mixed with other contaminants that make
treatment impracticable, or because the principal threats
are not accessible; e.g., sites where they are buried.

Material that is not treated but is above actions levels
should be contained to prevent access that would result in
exposures exceeding protective levels. ' A framework of long-
term management controls for various site scenarios is
provided in section 4.3.

4.2 Treatment Methods

Several methods have been used or are currently being

3TSCA regulations require that liquid PCBs at 500 ppm or
greater be incinerated or treated by an equivalent method.
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Figure 4-1 - Key Steps in the Development of Remedial Alternatives tor PCB-Contaminsted Superfund Sies* —
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evaluated to reduce the toxicity, mobility, or volume of
PCB-contaninated material. Depending on the volume of
material to be treated, the other contaminants that may be
present, and the consistency of the contaminated material,
one or more of these methods should be considered as options
for addressing the principal threats. .

In addition to incineration, there are several other
technologies that result in the destruction or removal of
PCBs in contaminated soil. These methods can be used with
no long-term management of treatment residuals if they can
be shown to achieve a level of performance egquivalent to
incineration, as required in 40CFR761.60(e). As described
in guidance (U.S. EPA, 1986c), this determination can be
made by demonstrating that the solid treatment residuals
contain less than or equal to 2 ppm PCBs using a total waste
analysis. When a remedial action alternative for a
Superfund site involves use of a technology that can achieve
substantial reductions but residual concentrations will
still exceed 2 ppm, the alternative should include long-term
management controls as outlined later in Table 4-2. This
will not be considered equivalent treatment but will be
treated as closure of an existing hazardous waste unit
consistent with TSCA chemical waste landfill requirements
(RCRA closure - 40CFR 264.301 and TSCA chemical waste
landfill - 40CFR 761.75). As described in Table 4-2,
certain long term management controls may be waived using
the TSCA waiver provision, depending on the concentration of
PCBs remaining and other site-specific factors.

A brief discussion of some of the pertinent
considerations for several treatment technologies that
address PCBs follows. The evaluations described below
provide the substantive considerations pertinent to
treatment of PCBs on Superfund sites. .When material is
transported off-site for treatment, the treatment facility
must be permitted under TSCA. Table 4-1 summarizes
important considerations and consequences associated with
the use of the various technologies that should be accounted
for in developing and evaluating alternative remedial
actions.

4.2.1 Incineration

Incineration, covered in 40CFR761.70, should achieve the
equivalent of six 9's (99.9995%) destruction removal
efficiency. This is indicated by the reguirement that mass
air emissions from the incinerator stack shall not be
greater than .001 g PCB/kg of PCB contaminated material fed
into the incinerator.
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Table 4-1
PCB TREATMENT METHODS AND APPLICATION CONSEQUENCES

Incineradon e Cost
Residual disposal (ash, scrubber water)
Public resistance _

Efficiency

By-products

Treatroent time

Not proven effectve for all
PCB congeners

Volaslizaton
Leachability
Pd:lysica.l saength
ife of composite's integrity

L

Biological Treatment

o o o o

Solidificanon

Vitrificadon e Cost
* Voladlizason
»  Leachabiliry

KPEG (Pouassium Polyethylene Glycolate)

Cost (varies with reagent recycleabiliry)®
Efficiency (varies with Arochlor type)
Aqueous wastes must be dewatered either
as & pre-step or in a reactor

Voladlizaton of solvent

Solvent recovery

Inabiliry of solvent 1o exmract all PCBs
Several exoaction steps

Solvent residual remains in extracted soil
Extracts require deszructon via other

. Solvent Washing/Exwaction

Granular Activated Carbon * Removal efficiency in soil has not been
established
» Spent carbon requires treammnent/disposal
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4.2.2 Chenmical Dechlorination (KPEG)

Chemical reagents prepared from polyethylene glycols and
potassium hydroxide have been demonstrated to dechlorinate
PCBs through a nucleophilic substitution process. Studies:
have shown that the products of the reaction are non-toxic,
non-nputagenic, and non-bicaccumulative (desRosiers, 1987).
Treatability studies in Guam and at the Wide Beach Superfund
Site in New York have shown that PCB concentrations can be
reduced to less than 2 ppm. However, variable
concentrations in material to be treated will result in
varying efficiencies of the treatment system and systems
must be monitored carefully to ensure that sufficient
reaction time is allowed.

This technology can achieve performance levels that are
considered equivalent to incineration; however, treatability
studies generally will be required to demonstrate that the
concentration reductions can be achieved on a consistent
basis for the material that is to be treated. 1In some
cases, cost-effective use of the KPEG process will result in
substantial reductions of PCB concentrations, but the
residual levels may still be above 2 ppm, in which case
chemical waste landfill regquirements will also need to be
net.

4.2.3 Biologicai Treatnment

Some work has been done on the use of microbes to
degrade PCBs either through enhancing conditions for
existing microbes or mixing the contaminated material with
engineered microbes (Quensen, 1988; Bedard, 1986; Unterman,
1988; Abramowicz, 1989). The use of this process requires
detailed treatability studies to ensure that the specific
PCB congeners present will be degraded and that the
byproducts of the degradation process will not be toxic.
For in-situ application, it is possible that extensive
aeration and nutrient addition to the subsurface will
- increase the mobility of PCBs through transport on
particulates. This phenomenon should be considered when
potential ground water contamination is a concern.

In-situ application does not trigger TSCA requirements
{(unless disposal occurred after February 17, 1978) and the
primary consideration should be attainment of cleanup levels
established for the site based on the evaluation of factors
described in Chapter 3. Biological processes involving the
excavation of contaminated material for treatment in a
bioreactor that can be shown to achieve residual
concentrations of less than or equal to 2 ppm PCBs can be
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considered equivalent treatment. Treatment residuals can be
re-deposited on site without long-term management controls
as long as treatment byproducts do not present a threat to
human health and the environment.

4.2.4 Solvent Washing/Extraction

Solvent washing/extraction involves removing PCBs from
excavated contaminated soil and concentrating them in a
residual side stream that will require subsequent treatment,
generally incineration. Often the solvent can be recovered .
by taking advantage of certain properties of the solvent
being used. Aliphatic amines (e.g., triethylamine (TEA}),
used in the Basic Extractive Sludge Treatment (B.E.S.T.),
exhibit inverse miscibility. Below 15 degrees C, TEA can
simultaneously solvate oils and water. Above this
temperature, water becomes immiscible and separates from the
oil and solvent. Consequently, a process can be designed to
remove water and organics at low temperatures, separate the
water from the organic phase at higher temperatures, and
recover most of the solvent through distillation. The high
concentration PCB stream is then typically incinerated.

A similar process, called critical fluid extractioen,
involves taking advantage or increased solvent properties of
certain gases (e.g., propane) when they are heated and
compressed to their "“critical point." Once the PCBs have
been extracted, the pressure can be reduced allowing the
solvent to vaporize. The solvent can be recovered and the
remaining PCBs sent to an incinerator.

Treatability tests run to date have indicated that there
is probably a limit to the percentage reduction (on the
order of 99.5%) achievable with these processes. Repeat
applications can increase the reductions obtained and
studies have shown that PCB concentrations in the extracted
s0il of less than 2 ppm can be achieved. However, it may
not be cost-effective for sites where there are large
volumes of material at very high concentrations.

4.2.5 Solidification/Stabilization

The terms solidification and stabilization are sometimes
used interchangeably, however, subtle differences should be
recognized. Solidification implies hardening or
encapsulation to prevent leaching, whereas stabilization
implies a chemical reaction or bonding to prevent leaching.
Sclidification of PCBs can be accomplished by use of
pozzolons such as cement or lime. Encapsulation, rather
than bonding, occurs to prevent leaching of the PCBs. There
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is some evidence in the literature that the excess
hydroxides are substituted on the biphenyl ring resulting in
a dechlorination reaction (U.S. EPA, 1988c). The
dechlorinated product would probably be less toxic than the
parent molecule. Stabilization may be accomplished using a
modified clay or other binder to bond to the PCB preventxng
leaching of the PCBs even under extreme environmental
conditions. This product will probably be stable over time
because of the binding, but no changes in the parent
molecules are expected.

To assess the reduction in mobility achieved through
solidification, leaching analysis, such as the Toxicity
Characteristic leaching Procedure (TCLP), should be
performed before and after solidification. Since PCB
migration potential is reduced but the PCBs are still
present in the waste and the long term reliability of the
treatment process is uncertain, long-term management
controls as outlined in Table 4-2, based on the
concentration of PCBs stabilized or up to a factor of 10
lower (based on the results of the performance evaluation),
should be incorporated into the alternative.

4.2.6 Vitrification

Vitrification involves the use of high power electrical
current (approximately 4 MW) transmitted into the soil by
large electrodes which transform the treated material into a
pyrolyzed mass. Organic contaminants are destroyed and/or
volatilized, and inorganic contaminants are bound up in the
glass-like mass that is created. Volatilized organics must
be captured and treated. Since this process is often
performed in-situ without disturbing the contaminated
material, the rec:irements of TSCA would not be applicable
unless disposal occurred after February 17, 1978. Also, it
is often advantageous to consolidate contaminated material
into one area for purposes of applying the process in which
cases TSCA requirements would apply for PCBs at
concentrations greater than 50 ppm since this movement
constitutes disposal. Because the process results in
-complete pyrolosis of the PCBs in the affected area it is
considered equivalent to incineration and no long-term
management would be warranted based on the PCBs. The
perimeter of the treated area should be tested using the
TCLP to determine if long term management controls are
warranted in areas where gradations in temperature resulted
in lower levels = PCB destruction.

4.3 Determining Appropriate Management Controls for Areas
Where Concentrations Are Above the Action lLevels
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Consistent with the Superfund expectations low-threat
material should generally be contained on site. As
described above, this will generally include soil with PCBs
at concentration of less than 100 ppm (residential) or PCBs
at concentrations of less than 500 ppm (industrial). The
management controls that should be implemented for the
material that remains at these sites above the action level
will depend on the material that is to be contained and
hydrogeological and meteorological factors associated with
the site. Controls may include caps, liners, leachate .
collection systems, ground water monitoring, surface water
controls, and site security. A general framework of
appropriate controls under various site scenarios is
provided in Table 4-2. If disposal of PCBs subject to TSCA
(concentrations greater than 50 ppm) occurred after 1978,
then the long-term management controls required for chemical
waste landfills must be addressed for material that is not
incinerated or treated by an equivalent method. As noted in
the Table, where low concentrations of PCBs will remain on
site and direct contact risks can be reduced sufficiently,
minimal long term management controls are warranted.
Controls should ensure that PCBs will not pose a threat to
the ground water or any nearby surface water. TSCA waivers
of particular chemical waste landfill requirements may be
justified. Where TSCA landfill requirements are not
applicable (post-78 disposal of >50 ppm PCB material
did/does not occur), they will not be relevant and
appropriate since RCRA closure requirements are generally
the relevant ant appropriate requirement; consequently, the
use of the TSCA waiver provision will not be necessary.

4.3.1 Exampie Analyses -- Long-Term Management Controls

To illustrate the process of determining the appropriate
long-ternm management controls for low-threat PCB
contamination that will remain at a site, an example was
developed. A description of the models used in this
evaluation is provided in Appendix C. The parameters used
in this analysis are generally conservative. They are
summarized in Table 4-3. Four different source area PCB
concentrations were evaluated: 5 ppm, 20 ppm, 50 ppm, and
100 ppm.

The determination of the appropriate long term management
cqntrols for this example site was based on preventing
access to concentrations of PCBs exceeding the action level
(residential, 1 ppm; industrial 10 - 25 ppm) and preventing
migration of PCBs to the ground water at concentrations that
exceed the proposed drinking water standard -- .5 ppb. The
migration to ground water pathway was assessed by
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Table 4-2 - Selection of Long-Term Management Controls To Be Considered for PCB-Contaminated Sites
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Table 4.3 '
SITE PARAMETERS ‘

Source Area-5 Acres

Average Regional Flow 310 ft/year
Porosity of Soil-0.25

Bulk Density of Soil-1.97 g/ml
Time—Peak 70 years from 0-10,000 years

Contaminated zone organic content-5.0%
Clean unsaturated zone organic content—0.5%
Saturated zone organic content-0.1%

PCB half-life~50 years

Depth of Contamination-10 feet

Depth to Groundwater-20 feet

Thickness of Saturated Zone~5 feet
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determining the infiltration projected through four
different cap designs and then modeling the migration of
PCBs from the source area to and into the ground water.

The four caps evaluated in this analysis are:

1. Twelve--nch soil cap

2. Twelve-inch soil cap with 24-inch clay layer

3. 24-inch s0il cap, flexible membrane liner, and 12-inch
cover soil, and )

4. RCRA minimum technology cap including 24-inch soil cap,
12-inch sand drainage layer, flexible membrane liner,
24-inch clay layer, and 12-inch cover soil.

These caps are pictured in Figure 4-2. The infiltration
expected through each of these caps, presented in Table 4-4,
(given the site conditions presented in Table 4-3) was
estimated using the Hydrologic Evaluation of Landfill
Performance (HELP) model and the migration of PCBs to and
into the ground water was estimated using a combination of a
cne-dimensional unsaturated zone finite-element flow and
transport module called VADOFT (U.S. EPA, 1989f) and an
analytical soclute/heat transport module called AT123D (Yeh,
1981). .

The results of this analysis are summarized in Table 4-
5. PCB concentrations in ground water were estimated for
each of the four cap designs and four different PCB source
concentrations. Based on this analysis, the following
recomnmendations for caps would be made:

5 ppm PCBs Source At this concentration the threat of PCB
migration to ground water at concentrations that would
exceed the proposed MCL of .5 ppb under the given site
conditions is unlikely. The maximum concentration averaged
over 70 years (occuring after 945 years) is .099 ppb with
only a soil cap. The soil cover would be recommended for
sites in residential areas to prevent contact with
concentrations above 1 ppm, the starting point action level.

-20 ppm PCBs Source Again, the analysis indicates that the
threat to ground water is not significant. With only a soil
cap, the maximum concentration expected is .4 ppb. For
sites in residential areas, a cement cover and a deed notice
may be warranted to prevent contact with PCBs exceeding the
1 ppm starting point action level.

50 prm PCBs Source At 50 ppm, PCB concentrations in the
" ground water are projected to exceed the .5 ppb level

slightly -- approximately 1 ppb. At this concentration, for
the site conditions presented, cap design 2 (Figure 4-2)
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Figure 4-2
Cap Design Detalls
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Table 44 '
COVER DESIGN SUMMARY TABLE (ANNUAL VALUES)
Infiltration
Cover Site Ares Precip. Runoff | Evapotrans, (Cu. Fr)y/
Design (Acres) (CwFtr) (Cu. Fr) (Cuo. Fr)
1 2 258,877 3349 | 113134 71,467
2 2 285,877 78,164 | 114,628 33,529
3 2 258877 127318 | 131,170 226
4 2 285,877 94,262 | 118162 1
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would be recommended. The combination of a low-permeability
cover soil and the soil cap will prevent PCBs from migrating
to the ground water at levels that exceed .5 ppb. With the
reduced infiltration the maximum PCB concentration projected
for the ground water (occurring after 1645 years) is .3 ppb.
Again, a deed notice would be warranted to prevent direct
contact with the soil in the future.

At 100 ppm, PCB concentrations in the
ground water are projected to exceed the .5 ppb level
slightly -- approximately .6 ppb, even with the addition of
a low-permeability cover soil. At this concentration, for
the site conditions presented, the cap design 3 (Figure 4-2)
would be recommended. The addition of a flexible membrane
liner reduces infiltration sufficiently to prevent migration
of PCBs to the ground water. Consistent with Table 4-2, a
deed notice, fence, and periodic ground water monitoring
would also be recommended. .

4.4 Dredged Material

A special allowance is made under TSCA for dredged
material and municipal sewage treatment sludges in section
761.60(a)(5)(iii). 1If, based on technical, environmental,
and economic considerations, it can be shown that disposal
in an incinerator or chemical waste landfill is not
reasonable or appropriate and that an alternative disposal
method will provide adequate protection to health and the
environment, this alternate disposal method will meet the
substantive regquirements of TSCA. Since these showings are
integral components of any remedy selected at a Superfund
site, Superfund actions involving PCB-contaminated dredged
material generally will be consistent with TSCA.

4.5 RCRA Hazardous Waste

As noted in section 2.3.2, special consideration must be
given to PCB-contaminated soil that also contains material
considered hazardous under RCRA. Soil containing
constituents that make it hazardous under RCRA that is
excavated for the purpose of treatment or disposal must be
treated consistent with the land disposal restrictions prior
to placement and residuals managed in accordance with
Subtitle C closure requirements. This means that a specific
treatment method must be applied, or specified concentration
levels must be attained for the waste contained in the so0il,
or a treatability variance must be obtained to establish
alternate treatment standards. For soil and debris fronm
CERCLA sites the need for a treatability variance is
presumed (preamble to NCP, 55 Federal Register B760-61,
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March 8, 1990). Treatment gquidelines for constituents found
in RCRA hazardous waste have been developed for use in
treatability variances and should be used as a gquide in
determining the reductions in contaminant levels that should
be attained by alternative treatment methods.

PCBs alone are not considered hazardous under RCRA since
they are addressed under the TSCA regulations; however, land
disposal restrictions do address PCBs under the California
List Waste provisions for cases where PCBs are mixed with a
waste that is considered hazardous under RCRA. If the waste
is hazardous under RCRA, and the concentration of
halogenated organic compounds exceeds 1000 ppm, the land
disposal restrictions associated with California List Waste
become applicable. A list of compounds regulated under the
category of halogenated organic compounds is provided in 40
CFR part 268 Appendix III. PCBs are included on this list.
Soil with HOCs exceeding 1000 ppm that is also considered
hazardous under RCRA, must be incinerated or treated under a
treatability variance. Under a treatability variance,
treatment should achieve residual HOC concentrations
consistent with the levels specified for a treatability
variance for Superfund soil and debris. PCB concentrations
must be reduced to .1 - 10 ppm for concentrations up to 100
Ppm, and percent reductions of 90 - 99.9% must be achieved
for higher concentrations (U.S. EPA, 198%h). 1If
solidification is used, the levels specified under
treatability variance guidelines apply to leachate obtained
from application of the Toxicity Characteristic Leaching
Procedure (TCLP).

The implications of the land disposal restrictions vary
somewhat depending on whether the waste present is a listed
hazardous waste or is hazardous by characteristic. If the
soil contains a listed hazardous waste, once treatment
consistent with the land disposal restrictions (i.e.,
specified treatment or concentration reductions consistent
with the levels provided in the treatability variance
guidelines for soil and debris) is employed, the residual
after treatment must be disposed of in a landfill that meets
the requirements of a RCRA Subtitle C Landfill. It may be
possible to delist the residuals to demonstrate that it is
no longer hazardous; this may be done for wastes on-site as
part of the ROD; for wastes to be sent off-site, EPA
Headquarters should be consulted regarding de-listing. If
the concentration of PCBs remaining still exceeds 2 ppm, the
landfill should also be consistent with a chemical waste
landfill described under TSCA. As discussed in Section 4.3,
fulfillment of RCRA Subtitle C Landfill Closure requirements
will also guarantee fulfillment of TSCA chemical) waste
landfill requirements.
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Table 4-6
EXAMPLE RCB COMPLIANCE SCENARIOS FOR CONTAMINATED SOIL

Waste Type and Restriction(s) .Compliance Options to
Concentration in Effect Meet Restictions *
PCBs > 50 ppm TSCA » Dispose of in chemical waste landfill;
¢ Incinerate; of
s Use equivalent treatment 10 2 ppm (solid residue) or
3 ppb (aqueous phase)
PCBs > SO ppm. TSCA ¢ Must also be consisient with chemical waste
RCRA lisied waste, and landfill if final PCB concentration exceeds 2
HOCs < 1.000ppm ppm (solid residue)
[in this case PCBs
not covered by RCRA]) RCRA LDRs e Treat 10 LDR treatment standard for listed
waste; of
* Obtain an equivalent reatment method
petition; ot

¢ Obuin a reanability variance (soil and
debris concentration levels as TBC): and
* Dispose of according 10 Subtide C restnctions

PCBs > 50 ppm, TSCA » Dispose of in chemical waste landfill if final
RCRA listed waste, PCB concentrauon exceeds 2 ppm (solid residue)
and HOCs > 1.000 mg/kg
) RCRA LDRs * Treatwo LDR PCB (i.e.. incinerate) and
listed waste greamment standard: of
+ Obtain an equivalent treatment method
" petition; of
¢ Treat v treatability variance levels for
Superfund soil and debris: and
+ Dispose of according 10 Subtitle C restnicuons

PCBs > SO ppm, TSCA » Dispose of in chemical waste landfill if fina)

RCRA characieristic PCB concentrauion exceeds 2 ppm (solid residue)

metal waste, and

HOCs < 1,000 mg/kg RCRA LDRs e Treat o BDAT or Treatability Variance levels and dispe

according w0 Subtitle C resiniclions

* Solidify 10 remove chn-'ac.:cﬁn.ic (based on TCL.P) and
dispose according 1o Subdue D restmictions

*PCBs > SO ppm. TSCA » Dispose of in chemical waste land(ill if PCB
RCRA characteristic concengrauon exceeds 2 ppm (solid residue)
metal waste, and .
HOCs > 1,000 ppm RCRA LDRs- * Incinerate w LDR trestmem standard (or

HOCs, solidify ash: or

o Trea1 by equivalent method. solidify: ot

e Treat 1 treatabdility variance levels for PCBs
in soil and debris |

¢ Trest residuals 10 meet BDAT/Treatsbiity Vanance
and dispose xcording 10 Subtite C or remove
characterisuc and dispose according to Subate D
resnclons
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If the soil contains material that makes it hazardous
because of a characteristic:; e.g., leachate concentrations
exceed levels specified in 40 CFR 261.24, the soil should be
treated to established BDAT levels, if any; if BDAT
concentrations are not specified, the soil should be treated
such that it no longer exhibits the characteristic. Once
the BDAT level is achieved (if any) or the characteristic
has been removed, it may be possible to land dispose the
waste and Subtitle C landfill requirements would not be
applicable but rather, the waste would be considered a solid
wvaste and governed by Subtitle D. HRowever, when PCBs are
present in the waste, long term management controls )
consistent with the guidelines given in Section 4.2 should
be employed.

4.6 Exanple Options Analysis =-- Contaminated Soil

Table 4-6 outlines the ARARs that may have to be addressed
for wastes with different constituents including those that
will make the waste hazardous because either a lzsted waste
is present or the material exhibits a hazardous
characteristic. These restrictions apply only when PCB-
contaminated waste is disposed. They do not require
excavation of PCBs that were disposed prior to Superfund
response.
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Chapter S
Analysis of Alternatives and Selection of Remedy

Consistent with program expuectations, it will generally
be appropriate to develop a range of alternatives for sites
with PCB contamination, including alternatives that involve
treatment of the principal threats using methods described
in chapter 4 or more innovative methods in combination with
long-term management of low-threat wastes consistent with
the framewvork provided. As described in the Guidance on
Conducting Rezedial Investigations/ Feasibility Studies
Under CERCLA, alternatives are initially screened on the"
basis of effectiveness, implementadbility, and ocost (order of
magnitude). Those alternatives that are retained are
analy=ed in detail against the nine evaluation criteria.
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5.1 Evaluating Remedial Alternatives

The overall response options at any site range from
cleaning up the site to levels that would allow it to be
used without restrictions to closing the site with full
containment of the wastes. Alternatives retained for
detailed analysis are evaluated on the basis of the
following criteria:

Overall protection of human health and the environment
Compliance with ARARs

Iong-term effectiveness and permanence

Reduction of toxicity, mobility, or volume through

0000

Short-term effectiveness
Implementability

Cost

State acceptance
Community acceptance

00000

The sections that follow will discuss in turn the first
seven of these criteria and the special considerations that
may be appropriate when PCB contamination is to be
addressed. State and community acceptance are important
criteria but are generally handled no differently for PCB
sites than they are for cther contaminated sites.

5.1.1 Overall Protection of Human Health and the Environment

Overall protection of human health and the environment
is achieved by eliminating, reducing, or controlling site
risks posed through each pathway. As covered in section 3,
this includes direct contact risks, potential migration to
ground water, and potential risks to ecosystems. Often
alternatives will involve a combination of methods (e.g.,
treatment and containment) to achieve protection. 1In
general, remedies for PCB sites will involve reducing high
concentrations of PCBs through treatment and long-term
managment of materials remaining. The methods of protection
used to control exposure through each pathway should be
described under this criterion.

5.1.2 Conpliance With ARARSs

As outlined in section 2, the primary ARARs for
alternatives addressing PCB contamination derive from the
TSCA and the RCRA, and for actions involving PCB
contaminated ground water and/or surface water, the SDWA and
the CWA.
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Since RCRA closure requirements are generally relevant
and appropriate at Superfund sites even when a hazardous
waste is not involved, a discussion of the measures taken at
the site for the alternative being considered that are
consistent with the RCRA requirements is warranted.

TSCA is applicable where disposal occurred after
February 17, 1978 including any alternatives involving
movement of material with 50 ppm or greater PCBs and
compliance with the substantive requirements must be
addressed. For alternatives that do not achieve the
standards specified for treatment of PCBs under TSCA,
consistency with long-term management controls associated
with a chemical waste landfill must be demonstrated.
Consistency may be achieved by complying with the specified
landfill requirements or meeting the substantive findings to
support a waiver as provided in the TSCA regulations (40 CFR
761.75).

Although the PCB Spill Policy is not ARAR, it is an
important TBC. A statement indicating the relationship
between the cleanup levels selected and the cleanup levels
in the Spill Policy for alternatives involving no or minimal
long term management controls is usually warranted.

Because PCBs adhere strongly to soil, it may be
impracticable to reduce concentrations in the ground water
to the proposed MCL level of .5 ppb throughout the entire
plune, for sites where PCBs have migrated to the saturated
zone. PCBs adsorbed to particulates can be removed in
extraction wells; however, they will be drawn through the
aquifer very slowly. A waiver from State standards or the
MCL once it becomes final may be warranted for sites where
ground water restoration time frames are estimated to be
very long or where cleanup cannot be achieved throughout the
entire area of attainment. Interim remedies (extraction for
a specified period of time such as 5 years) to assess the
practicability of extraction or other techniques may be
worthwhile to determine the feasibility of achieving
drinking water levels or at a minimum, reducing risks to the
extent practicable.

5.1.3 Long-Term Effectiveness and Permanence

long-term effectiveness and permanence addresses how well
a remedy maintains protection of human health and the
environment after remedial action objectives have been met.
Alternatives that involve the removal or destruction of PCBs
to the extent that no access restrictions are necessary
for protection of human health and the environment provide
the greatest long-term effectiveness and permanence. The
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uncertainty associated with achieving remediation goals for
the treatment methods considered may distinguish
alternatives with respect to this criterion. Alternatives
that limit the mobility of PCBs through treatment such as
solidification/stabilization afford less long-term
effectiveness and permanence than alternatives that
permanently destroy the PCBs, although solidification in
combination with management controls can be very reliable
based on the site-specific circumstances involved.
Generally, alternatives relying solely on long-term .
managenment controls such as caps, liners, and leachate
collection systems to provide protection have the lowest
long-term effectiveness and permanence; however, this may be
appropriate where low-concentration material is to be
contained or where excavation is not practicable. Many
alternatives will involve combinations of treatment and
containment and will consequently fall at various points
along the permanence continuum depending on the volume and
concentration of residuals remaining on site.

5.1.4 Reduction of Toxicity, Mobility, or Veolume Through
Treatment

The anticipated performance of treatment technologies
used in the alternatives is evaluated under this criterion.
Alternatives that do not involve treatment achieve no
reduction of toxicity, mobility, or volume through treatment
and should not be described as doing so under this criterion
(e.g., placing a cap over contaminated soil does not reduce
mobility of PCBs through treatment). Alternatives that use
treatment methods that have a high certainty of achieving
substantial reductions (at least 90%) of PCBs have the
greatest reduction of toxicity. Alternatives that treat the
majority of the contaminated material through these
processes achieve the greatest reduction in volume.
Alternatives that utilize methods to encapsulate or
chemically stabilize PCBs achieve reduction of mobility:
however, most of these processes also increase the volume of
contaminated material and this must be considered.

5.1.5 Short-Term Effectiveness

* The effectiveness of alternatives in protecting human
health and the environment during construction and
implementation is assessed under short-term effectiveness.
This criterion encompassess concerns about short-term
impacts as well as the length of time required to implemeht .
the alternatives. Factors such as cross-media impacts, the
need to transport contaminated material through populated
areas, and potential disruption of ecosystems may be
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pertinent. Because PCBs do volatilize, remedies involving

" excavation will create short-term risks through the

inhalation pathway. For actions involving large volumes of
highly contaminated material this risk may be substantial;
however, it can be controlled.

5.1.6 Implementability

The technical and administrative feasibility of
alternatives as well as the availability of needed goods and
services are evaluated to assess the alternative's _
implementability. Many of the treatment methods for PCBs
require construction of the treatment system on-site since
commercial systems for such techniques as KPEG and solvent
washing may not be readily available. Other methods, such
as bioremediation, require extensive study before their
effectiveness can be fully assessed. This reduces the
implementability of the alternative. Offsite treatment and
disposal facilities must be permitted under TSCA and usually
under RCRA as well if other contaminants are present. This
may affect the implementability of alternatives that require
PCB material be taken offsite due to treatment and disposal
facility capacity problems and the need to transport
contaminated material. ¥Finally, the implementability of
alternatives involving long-term management and limitations
on site access to provide protection may be limited by the
site location; e.g., flood plain, residential area.

5.1.7 Cost

Capital and operation and maintenance costs are
evaluated for each alternative. These costs include design
and construction costs, remedial action operating costs,
other capital and short-term costs, costs associated with
maintenance, and costs of performance evaluations, including
monitoring. All costs are calculated on a present worth

basis.

- 5.2 Selection of Remedy

The remedy selected for the site should provide the best
balance of tradeoffs among alternatives with respect to the
nine evaluation criteria. First, it should be confirmed
that all alternatives provide adequate protection of human
health and the environment and either attain or exceed all
of their ARARs or provide grounds for invoking a CERCLA
waiver of an ARAR. Some of the key tradeoffs for sites vith
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PCB contamination include:

© Alternatives that offer a high degree of long-term
effectiveness and permanence and reduction of toxicity,
mobility, or volume through treatment, such as
incineration, generally involve high costs. Short-term
effectiveness for such alternatives may be low since
risks may increase during implementation due to the
need to excavate and possibly transport contaminated
material, resulting in cross-media impacts.

o Alternatives that utilize innovative methods, often
less costly than incineration, to reduce toxicity,
mobility, or volume are often more difficult to
implement due to the need for treatability studies and
to construct treatment facilities onsite. 1In addition,
the treatment levels achievable and the long term
effectiveness and permanence may be less certain.

o Alternatives that involve stabilization to reduce the
mobility of PCBs and limit cross-media impacts that nay
result from incineration (particularly important when
other contaminants such as volatile metals are present)
at a lower cost than other treatment methods, have
higher uncertainty over the long term but may provide
advantages in long-term effectiveness over alternatxves
that simply contain the waste in place.

© Alternatives that simply contain PCBs do not utilize
treatment to reduce toxicity, mobility, or volume of
the waste, have lower long-term effectiveness and
permanence than alternatives involving treatment, but
are generally less costly, easy to implement, and pose
minimal short-term impacts.

The relative trade-offs based on these considerations will
vary depending on site specific considerations discussed in
earlier sections; i.e., concentration and volume of PCBs,
site location, and presence of other contaminants.

5.3 Documentation

Typically, a ROD for a PCB-contaminated site should
include the following unique components in addition to the
standard site characterization and FS summary information
described in the Guidance on Preparing Superfund Decision
Decuments:

o Remediation goals defined in the FS. Por the selected
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remedy, the ROD should describe:

= Cleanup levels above which PCB-contaminated material
will be excavated. A comparison of the levels
selected to PCB Spill Policy levels and explanation
of why they differ may be warranted.

= Treatment levels to which the selected remedy will
reduce PCB concentrations prior to re-depositing
residuals onsite or in a landfill. The consistency
of these levels with the TSCA requirements (i.e.,
the requirement to demonstrate achievement of 2 ppm
or less in solid treatment residue for material that
will remain on site with no controls), and RCRA LDR
requirements for hazardous wastes, should be noted.

© A description of technical aspects of the remedy, such
as the following (should be included in alternative
descriptions):

- Treatment process, including the disposition of all
effluent streams and residuals.

- Time frame for completing the remedy and controls
that will be implemented during this time to ensure
protection of humzn health and the environment.

- Long term management actions or site controls that
will be implemented to contain or limit access to
PCBs remaining on site. The consistency with RCRA
closure and TSCA chemical waste landfill measures,
and necessary TSCA waivers, should be indicated.
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APPENDIX A

SUMMARY REPORT

FY82 -~ FY89 RECORDS OF DECISION ADDRESSING PCB-CONTAMINATED MEDIA
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* SUMMARY RIPOR! OF TVY82 HMOWGH Y89
RICORDS OF DICISION JHA) ADDRESS POLYCINORINALID BIMNNY(S
AS A COMTAMINANT O CONCIRM

* SITC KAMC, STATC (ROD SIGN OATE] [LEAD) costs RO/RA CONPLETION  AROCINORS  PRT-IRCAIMINI  {XCAVALIOM ESHIMICD RATIONALL VAIY 1NCINURATION
COMPONENTS OF .1C SLLECTED REMCOY . DAIIS CONCUNIRA N s voLU™ VAS NOE %ILECHID
REGION 01

Connon Engineerire/Plymouth, WA [03/3)7088) If )

Decontamination of sl structures and $2.700,000 RO: {SCAP): 89/4 Not Mot Mot T ot Incineration seleited,
debdris with olfsite disposel; excevelion Caplital Cost RA: (3CAP): 91/4¢ Stated Stated Stated Staled

of conteminsted solls with onsite thermal

ssration; excevation of PCS conlaminated

solls and offsite incineration and

disposal; restrict ground waler use;

ground water monitoring.

Norwood PCOs, MA  [09/29/09) [F )

{xcavation and onsite trestment of $16.100,000 RO: 91/3 - 1016 2.060 ppm 1-25 ppm 31,550 Incineration was selected lor |
. PCB-conteminated solls and sediments Present Worth RA: 92/4 1254 sediment cwbic yards ol extract Irom sulvent

using solvent extraction; ares specific 1260 estraciion process

s0i) terget clesnup levels estoblished lncsneration was (losen only

based on ares rlsk assessment exposure i - 83 4 conlingency rewmetdy for

scensrios; offsite Incineration of oll sot! and sediment s (0

exiract from solvent extraction process;
3011 cover aver trealed solls;
deconteminat ion ¢l machinery vsing
solvenls; extraclion and trealment of
PCE-conteminated ground water vsing
carbon sdsorplion with offsite disposel
of spenl carbon; -‘eound waler use
conlrals; and w s restoration,

higher cost .
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SUPERFUND BUIDEL THES ON RESPONSE ACTIDMNS

CLEMN-LP LEVELS:

BC8 Corcentratiors
1n so1}

TRELE §

ﬁon-ﬂ’tr:tnd
fcoess

1 - 10 pou

10-25 ope

30 - 50 oom

S0 - 500 opm

31500 pom

INon restrictea access areas f(e.9.,

{eave in place
Cover w/ 10 inches
clean s01) (() poa)

Excavate to 10 pom
ard backfill with

Reduced Rccess?

Leave in place

Leave in place

10 1ncnes clean ((] pom)

soil

Excavate to 10 ppm
ard backfill mith
10 inches clean
({1 pos) so1l

Excavate to 10 ppm
and backtill with
10 ircnes clean
({1 pos) soil

Excavate to 10 pom
ano backfill with
10 inches clean
(] ppa) s0i}

residential and commercia) areas):

o Leave in place and
cap
o Excavate to 25 ppat

o Estadlish as a TSCR/
RCRR (if hazardous
maste 2150 present)
larefill

o Excavate to 50 ppad
and cap

o Excavate to &5 ppet

o Excavate to 500 ppe
ang estadplish as a
TSCA/RCRR Jandfill

o Excavate to SO pos>
and cap

o Excavate to &5 pout

PCB-CONTARINATED 501

Restricted Accessd

Laave 1n place

-

Leave in place

o Leave in place,
post warning signs

o Excavate to 25 poat

o Estadlish as a TSCR/
RCRA (. f hazardous
waste a!so present)
lardfill

o Excavate to 50 ppat

ang post warming

signs
o Excavate to 25 pput

o Excavate to 500 pom
ard estadblish as a2
TSCA/RCRA lardfill

o Excavate to 50 poal

anc pott warining

sigms
o Excavate to 25 poat

fccess to the

contasingted area is essentially unlinited; 1n urticuhr‘ thildren may gain easy

access to the site and be able to ingest contasirated soi

This also includes

unrestricies access rural aress (areas of Jow dersity cevelopsert and poooultaion
shere access in urcontrolled by either sarsade tarriers or naturally occurring
barriers, such as rough terrain, sountaing, or cliffs).

Ckeduced access areas (e.g., ferced jrdustrial areas)s The contasinated area must be
at least 0.1 ks fros residential/commercial arvas, and access wmust be limited by
either minsade or matyral barriers (e.g., ferces or cliffs), These aress gererally
include industrial facilities and utrndy resote rural locatiors. (Areas shere
- access is restricted but are Jess than 0.1 km from a residential/commercial are
are corsigered to be residential/commercial areas.)

3Restricted access areas (e, g.y ferced electrical substatioms): Access to comtaminates
areds is completely mln’cted ard has the equivalent characteristics of reduced
acoess aress, .

AL)eanup corcentratiors determined in the risk assessaent for the site take precedence over the
levels 1n this tadle §f they indicate that protection of husan health and the enviroreent
reouires Jower levels. The EPR OHER Report: Develoosent of RAdvisory levels for ACB Cleanud
provides sodels that may be useful for evaluating risk levels. (The tables in this recort are
turrently beinp revised to incorporate the Jatest data on so1] ingestion rates ano carcer
potency factors for PCBs.)

Sthe determanation of what concentration.can resain at the site wen the contarinated area will be
:aom'is a site—specific one basedon a variety of factors such as depth to ground water and
yte of cap.



